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I\TPRESSIONS OF A VISIT TO THE UNITED STATES* 
D. R. Witson, M.A. 


Secretary to the Industrial Fatigue Research Board, London 


URING a visit to America ORGANIZATIONS FOR THE SCIENTIFIC 
in the summer of 1924, STUDY OF THE HuMAN Factor 
some weeks were devoted IN INDUSTRY 

by the writer to inquiries with the 
objects of discovering, first, the extent 
to which work akin to that of the In England the scientific study of the 
British Industrial Fatigue Research human factor in industry 1s mainly in 
Board is being earried out and, the hands of two organizations. The 
secondly, the field covered by actual Industrial Fatigue Research Board, 
researches now in progress there, more Which is financed almost wholly by the 
particularly on the physiologie side. government, devotes itself primarily 
this article has been prepared in to the study of particular problems of 
response to a request from the Editor, wide industrial importance, partly by 
the writer fully realizes how super- means of factory investigation and 
ical must be the knowledge of partly by the encouragement of appro- 
ican practice gained during a priate laboratory research. Besides 
“only two months, and all that he this soard, there is the National In- 
is to submit here is a series of im- stitute of Industrial Psychology, a self- 
ns, which are almost as likely to supporting organization which is 


In England 


rong as right. largely concerned with investigations 
into the conditions of individual fae- 
| for publication May 12, 1925. tories, though it has lately initiated an 
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methods — of 
vocational selection under a grant from 


extensive study of 
the Carnegie United Kingdom ‘Trust. 
Though their functions are perhaps 
difficult, to completely, 
the two bodies work in perfect har- 
mony, with overlapping representation 
and interchange of members of the 
investigating staff, 


differentiate 


In the United States 


In the United States, no government 
body with functions similar to that of 
the Industrial Fatigue Research Board 
has existed since the disbandment of 
the Committee on Industrial Fatigue 
of the Couneil of 


working 


National Defense, 
under the directorship of 
Dr. I’. S. Lee, which was responsible 
for an investigation comparing an 
eight-hour and a ten-hour plant. 

The absence of any formally con- 
stituted federal body is explained by the 
existence of a National Research 
Couneil which, while it is independent 
of government control and finance, 
exercises the functions of the British 
Medical Research Council by which 
the Industrial Fatigue Research Board 
is finaneed. The the 
Research Council with its 
presumably 
support of 


existence of 
National 
large resources renders 
federal 
schemes unnecessary. 


direet research 
The source of 
this support, however, seems to the 
writer to be relatively unimportant so 
long as sultable and qualified workers 
ean be found and encouraged. 
Notwithstanding the absence of any 


; , | eo . 4s 7 ere soe I Iey -oO 
lorma 1) CONST uted {i Geral body »phy > a 


iologic research of direet importance 
to industry is being carried out by the 


Pubhe 


the LE yeienie 


. 


‘ 
\ 4 v2 
MStates 


the United 


Health Service, both mn 


- P 
olheers Oj 


. Tr 17 147 cyt " " } . 
Laboratory at Washington and at other 
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centers; moreover, in 


the | Je} art 
ment of Labor the Commissioney : 


Industrial Statisties publishes 
monthly bulletin which frequently cop. 
tains valuable information relating ; 
hours of work, accidents, ete. 

In the state governments visite) 
the departments of labor are eo». 
eerned almost wholly with adminis. 
tration, and although in some states 
divisions of industrial hygiene unde; 
medical direction have lately been con. 
stituted, these are still too young + 
have produced much in the way oj 
research work. 

The following is a short account } 
the principal institutions of which 
inquiry was made. 

National Research Council.—The 
National Research Council was estab- 
lished in 1916 by the National 
Academy of Sciences at the request oi 
the President of the United States, for 
the purpose of co-ordinating research 
facilities of the country on war prob- 
lems, and in 1918, by Executive Order, 
it was reconstituted as a permanent 
body. Its essential aim is to promo’ 
scientific research and the application 
and dissemination of scientific know- 
edge for the national strength and wel: 
being. 

The Council diifers from 
bodies in other countries in being 
independent of government contro! 
support. Its finances are derive’ 
ly from large foundations, such 
Carnegie Corporation and the 
feller Foundation, and partly fron 
nostly | 


from various 


sources 


support of particular undertax!! 
Je f 
| 


The Council is responsible 


initiation of a number of 1) 
industrial phy 


researches on 


} 


which are deseribed later. 
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Taylor Society.— This Seciety, which 
of comparatively long standing, was 
ae | to perpetuate the principles of 
: j It is largely educative 
» object, and while it is financed by 
-ohintary subscriptions, it is prepared 


: W. Taylor. 


mit nonpaying members who are 
nily interested. It issues a 
‘cal containing articles dealing 


with all aspeets of scientific manage- 


11} (*i { 
eee! A» \ 


aT 
} 


Dr, H. S. Person, the Managing 
informed the writer that 
when the Society was started the 
methods of Taylor, while not disliked 
| workers actually concerned, 
Jiscountenanced by the American 
federation of Labor on the ground 
that they involved the measurement of 
ividual productivity. It was be- 
d that this prejudice was now 
disappearing, and this was confirmed 
by subsequent inquiries at the American 
Federation of Labor where it was stated 
thatowing to the influence of Dr. Person 
and others who claim that the worker 
should ab initio be taken into confi- 
dence, opposition to Taylorism had 
most disappeared, although, so far 
could be discovered, his methods 
have not yet any wide vogue in the 


United States. 


{) rector, 


T) 


Personnel Research  Federation.— 


‘his institution was constituted in 
March, 1921, with the encouragement 
» National Research Council and 
“ngineering Foundation. Its 
| purpose was to “act as co- 
‘or of the already existing 
“¢ncies dealing with special phases of 
| | research with a view to 
ing duplication, and to en- 

no phases of the problems 
_ are neglected,” rather than 


1 


take Investigations and re- 


searches on its own account. With this 
object it has obtained the adherence of 
a number of institutions, university 
departments, and government depart- 
ments, and has started a Journal anda 
bulletin 
articles on 


series containing = original 
various aspects of the 
human factor in industry, together 
with full reviews of current literature 
on the subject. 

Mr. Alfred D. Vlinn, the Seeretary, 
informed the writer that, sinee the 
foundation of the Federation, expan- 
sion of its work has been hampered by 
industrial depression, but that the 
possibility of extending its functions so 
as to embrace actual investigations is 
now under consideration. 

National Industrial  Conjerence 
Board.—The National Industria! Con- 
ference Board was founded in 1916 as a 
federation of American industries 
represented through their national and 
state industrial associations, thirty-one 
such organizations being now affithated 
to the Board. The object of the 
Board is to carry out industrial in- 
vestigations, but on economic rather 
than physiologic lines; it has a re- 
search staff of eighty members and 
has now published over seventy 
reports, some of which (such as Rest 
Periods for Industrial Workers, 
Hours of Work as Related to Qutput 
and Health, ete.) have a_ close 
connection with work of the Industrial 
Fatigue Research Board. 

A recent development on the part of 
the National Industrial Conference 
soard has been the appointment ofa 
Medical Investigator (Dr. FF. L. 
Rector) and the formation of the 
Conference Board of Physicians in In- 
dustry, an institution made up of 
medical men actually 


on factory work. 








This seems to be a specially valuable 
step, and some interesting reports on 
the physical examination of industrial 
workers and on other subjects have 
lately appeared. At the time of the 
writer's visit the Board of Physicians 
was engaged on a classification of in- 
dustrial diseases with a view to the 
standardization of terms. 

Universities.—Visits were paid to the 
Harvard School of Public Health, 
Harvard University, Columbia Uni- 
versity (where a recent important step 
has been the formation of a Depart- 
ment of Hygiene under the direction 
of Dr. Uaven Emerson), Johns 
Hopkins University, and the 
University of California. 

Many of the researches to be de- 
scribed in these notes have depended 
on the collaboration of university de- 
partments in which the actual work 
has been earried out with the financial 
assistance of one or other of the 
referred to. In several 
instances, however, important work 
has been initiated by the uni- 
versities themselves, sometimes with 
support but more often 
independently of any organization. 
The more physiologic side of the work 
generally arises in the Department of 
Public Hygiene, which now appears to 
be a common feature of American 
universities. Much valuable research 
on psychologic subjects is also in 
progress, but this side of the work was 
very little explored during the present 
visit. 





institutions 


outside 


WorkK IN PROGRESS 


The following does not, of course, 
presume to be a complete statement of 
the researches now in progress in the 
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United States, but is simply an account 
of those actually investigated by the 
writer or fully described to hin by 
others. 

Atmospheric Conditions.—An im 
portant group of researches dealino 
with this subject are being conduetey 
at different centers. At the United 
States Bureau of Mines, Pitishureh, 
an elaborate and complete equipment 
has been provided, consisting of two 
calorimetric chambers in which tep. 
perature, humidity, and air movemey 
can be maintained constant over a wide 
range through special methods of 
automatic control. At the time of the 
writer’s visit the work 
earried out by a physiologist (Dr. 
MeConnell of the United States Public 
Health Service) and an engincer (Mr, 
C. P. Yagloglou) under the auspices 
of the American Society of Heating 
and Ventilating Engineers, and_ the 
results already obtained are likely to 
be of first-rate practical importance. 
A new conception of ventilation in 
relation to comfort has in fact been 
introduced in the use of the tem 
“effective temperature.” 

At the Harvard School of Public 
Health, Boston, research work on very 
similar lines and with a similar equip 
ment is in progress under NI. 
Drinker, who is studying the re 
of effective temperatures to 
chemical changes in the body. 

At the Hygienic Laboratory oi t! 
United States Public Health Service, 
too, research has been conducted )Y 
Dr. Frederick Flinn on the eilects 
high temperatures on animals; 2204 
the School of Hygiene, Johns [10 
University, the relation of tempers’ 


and humidity to resistance 01 ! 


nNng 
being 


Was 


“ig | Paes ts 


} 
i 
] 
A 


ATO! 
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studied by Miss C. 


has been 

inally, the National Research 
Council in collaboration with the 
‘ational Industrial Conference Board 


inc pocently set up a Committee on 


‘he Atmosphere and Man, with which 
pr. W. H. Howell and Dr. Ellsworth 


}funtington are closely associated, for 


‘he carrying on of extensive experimen- 
‘tion on the relation of the atmos- 


phere in factories to the efficiency of 
the workers. 

Lijhting—A Committee on Illu- 
mination has reeently been formed 
under the engineering division of the 
National Research Council. Mr. W. 


— Spraragen, the Secretary, informed the 


writer that the Committee 1s con- 
stituted so as to deal with both the 
engineering and the physiologic aspects 
Toward the expenses of 
the Committee a sum has been con- 
tributed by the National Research 
Council, and the American lamp manu- 
acturers have promised a further sum 
he work is under way. 
No work had yet been started, but 
present intention is to carry out 
arge scale experiments on various in- 
dustrial processes and to compare differ- 
eit (luminations and systems of light- 
ing in respect to their effects on produc- 
tlon and spoiled work. 
| Research dealing with the physio- 
ozic aspects of lighting is contemplated 
' the Harvard School of Public 
by Mr. Philip Drinker, but 
again had not begun at the time 
writer’s visit. 


of lighting. 


1 


‘her researches dealing with 
=! nay also be mentioned, the one 
on t easurement of davlight illu- 

n, conducted by Dr. Ives at the 
Laboratory of the Public 
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Health Service, Washington; and the 
other on the physiologic action of light 
on the blood, carried out by Dr. 
Janet Clark at the School of Hygiene, 
Johns Hopkins University. 

Fatique.—<An interesting series of ex- 
periments on rats and guinea-pigs, con- 
ducted by Dr. R. A. Spaeth in Dr. 
Howell’s laboratories at Johns Hopkins 
University, suggest that fatigue may 
increase resistance to certain types of 
infection. 


In addition to these investigations 
on fundamental points, it was found 
that most of the institutions and uni- 
versities visited devoted part of their 
resources to the study of specific prob- 
lems of practical importance, sub- 
mitted to them by industries. 


CONCLUSION 


It is notoriously difficult to sum- 
marize haphazard impressions gained 
through such a short experience. The 
writer has, however, been invited to 
express his candid views, and he ven- 
tures therefore to embark on some 
comparison of American and British 
methods with a repetition of the admis- 
sion that his conclusions are by no 
means necessarily correct. 

1. There is a large number of institu- 
tions concerned with the study of the 
human factor in industry, from differ- 
ent aspects. Some of have 
secured influential support, but in 
America, as with us, trade conditions 
are not favorable for any great expan- 
sion at present. Others (not specified 
in this article) seem to have been 
founded chiefly to give effect to one 
individual’s views, and although these 
continue to exist, their work often does 
not carry much weight with the publie. 


these 
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2. Although a large volume of work 
is clearly under way, little in the diree- 
tion of co-ordinating the researches in 
progress in different centers seems to 
have been effeeted, and there is a 
tendency for the various researches on 
the same subject to be conducted 
conditions. 
The several important pieces of work 


under rather water-tight 


whieh are being carried out on ventila- 
tion and lighting seem to have arisen 
independently of one another, and it 1s 
rather to be that those 
directing them are not in more fre- 
quent consultation with one another. 
This was generally admitted by those 
with whom the writer discussed the 
question; they pointed out, however, 
that the large size of the country and 
the great distances to be traveled are 
the chief obstacles to closer collabora- 


rezretted 


tion. Krom this point of view, an 
institution like the Personnel Research 
federation, whose primary object is to 
act as a clearing house of all work on 
will fulfil a 
sueceeds in 
developing as 1t hopes during the next 
few years. 


personnel in industry, 


valuable function if it 


*) 


3. As to the methods of investiga- 
tion, the observational side (7.e., the 
deduction of knowledge from existing 
industrial eonditions) seemed to be 
rather neglected in comparison with 
the experimental side (the gaining of 
knowledge under controlled condi- 
A ease in point ts the effects of 
The writer cannot but 
feel that a national change on this 
huge scale affords a unique opportunity 
for scientific observation which would 
vield results of the utmost importance 
to elvilization. 
eould 
machinery 


tions). 


prohibition. 


And yet, so far as he 
discover, no authoritative 


exists for studying the 
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effects of prohibition in all its aspects 
on production, on sickness. a 
mortality and many other relations — 

4. On the whole, the writer diq nd 
gather that, with regard to practiea) 
application, America is any more ade 
vanced than England. So fay ac } 
could discover, “Taylorism’”’ has sa 
progressed much, even in its new ed 
more human form. Certain eonty. 
butions to research are made |y thy 
more progressive manufacturers. |» 
having regard to the difference in sje 
of the two countries, the proportion js 
probably less than in Eneland. 

5. A large part of the research work 
is unquestionably of high scientific 
ralue, but much that is published 
seems to reach only a rather 
standard and has clearly not receiy 
adequate previous criticism. This | 


Ail 


‘ 


probably due in large measure to the 
number of journals existing in. the 
United States, which makes it excep- 
tionally easy for any author to get his 
results accepted for publication. 

6. If in the foregoing remarks the 
writer has given the impression tha‘ 
American practice in some respects falls 
short of the English, he wishes to 
assert categorically that in his view 
America is far ahead of England in two 
respects. 

The first is the co-operation of the 
engineer and the technician with the 
physiologist and the psychologist, & 
alliance which in the writer's view } 
essential for real progress. A suc 
ful example of this is the wo 


temperature now In progress 


Pittsburgh. It is also worth 10 
that several of the institutions ‘or 
primarily of engineers are now ¢0!! 
orating closely with the physio!o 
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snd the psychologists of the country in 
ae loping their work. 

The second is the extent to which 
vers and operatives combine for 
“specific object, realizing im- 
ly that many changes In industrial 

formerly thought to benefit 
. workers) are in fact of com- 
benefit to both. On the railroads 


and in the clothing, building, and 
printing industries inquiries on differ- 
.t subjects are proceeding under the 
joint auspices of the employers and the 


workers, and the results of these in- 
quiries can hardly fail to be of the 
greatest national benefit. 


In conclusion, the writer desires to 
record his appreciation of the courtesy 
with which he was everywhere received 
and of the readiness with which the full- 
est information about the different re- 
searches was placed at his disposal. 
In every instance the strongest wish 
was expressed to co-operate with the 
institutions across the Atlantic. 














AN EFFECTIVE METHOD FOR CONDUCTING EXPERIMENTS oy 
DUST INHALATION* 


Crem K. Drinker, M.D., Pattie DRINKER, CH.E., AND KatTurErine P 
Drinker, M.D. 


L. 


From the Departments of Phystology and of Ventilation and Illumination, Harvard Se}, 
of Public Health, Boston, Mass. 


WO difficulties arise when one 
attempts to deposit dust in 
the lungs of animals. The 

first and most important of these re- 
sides in the extraordinary degree to 
which animals, and particularly the 
small rodents, are protected against 
the entrance of dust. The second 
difficulty arises from the first. Since 
it is hard to get dust into the lungs 
at all, the experimenter must use either 
long exposures or very dusty atmos- 
pheres, and all who have attempted 
the task know how hopeless it isto keep 
dust clouds uniform in concentration 
and composition over long periods. 
A tendency to aggregate exists in all 
dusts, and this tendency is altered with 
changes in temperature and = in 
humidity. I*ans and agitators will 
keep a dusty atmosphere grossly con- 
stant, but if the conditions of inhala- 
tion are to be controlled, if, in such 
experiments, the animal effects are to 
be correlated with measured dust con- 
centrations in the air breathed, the 
exposures Inevitably require a certain 
This latter 
feature depends to a certain extent 


degree of expedition. 


on the size of the chamber in which 
the animals are to be dusted. 


* Received for publication July 21, 1925. 
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In dusting experiments on animals 
the difficulty is always present of 
assuring the arrival of dust in the pul- 
monary alveoli. If rabbits or rats are 
placed in an atmosphere of nonirritat- 
ing dust, such as carbon, they sit quite 
still and reduce their breathing to a 
minimum. 
upper 


The filtering power of the 
respiratory tract of these 
animals is very great and, when com- 
bined with a minimum of breathing, 
results in an exclusion of dust which 
many observers have found 
prisingly and disappointingly efficient. 

The method used by the authors 
allows short periods of exposure and 
causes the dust to enter the alveoll 
evenly and thoroughly. It consists 
in the simple expedient of comming 
the dust cloud with 10 per cent. carbon 
dioxide. 


sul- 


This causes a great increase 
in breathing and prevents the animals 
from protecting themselves to the 
degree ordinarily possible. In the 
first experiments with this method 
a fine carbon dust was used. (2's, 
rabbits, and rats were placed in © 
chamber 9 feet, 6 inches high, 11 tec’ 
9 inches wide, and 15 feet long p- 
proximately 1,600 cubie feet). — 
dust cloud was blown in throug! 
opening at one side and was fo! 

by the introduction of carbon «io: 




















CONT, earbon dioxide. 


at gas analyses were used to 
ye concentration as close to 10 
it. as possible, small amounts of 
dioxide being introduced when- 
slight Jeakage made — this 
ary. 
1 expernment of this sort) the 
-yemnin motionless through the 
performance. Increase in 
oothing is most evident in the eats. 
open their mouths slightly at 
breath, inhaling deeply and at a 
her rate than normal. The rabbits 


snd pats enn be seen to be breathing 


deeply hut the effect is not so 
vious as in the cats nor is there so 
eady a flow of dust into the alveolt. 
Possibly, the burrowing and ground 
ts of the rodents have given them 
wlmonary protection to a degree not 
njoved by the Carnivora. 
Figures | and 2 are rough but repre- 


sentative sketches ot lung sections 
irom cats subjected to a 34-hour In- 
Nalation of earbon dust plus lO per 


igure |ooos 


taken from oan animal killed imune- 


ely after removal from the cham- 

Crrossly, the lungs were a leht 

tese in color and Ol} section the 

| uvgregates of carbon dust were 

Ustributed through the alveoh with 

freat) uniformity. The illustration 

dps COnVeysS some notion of this 

ligure 2 is taken from a second 

the SOTTLe SOETIOS, exposure Wis 

but the animal was killed after 

dave. The carbon particles are 

ally al] phagocytosed Or Within 
hy tissue, 


| shows the amounts of zine 


Ine analVvVses In this series of ex- 
were made by Dr. Robert I. 
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recovered from the lungs of a group of 
eats, rabbits, and rats exposed to a 
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hig. 1.--Mieroscopie drawing of a lune 


section from a cat which Inhialed nu carbon 
dust for three hours in an atmosphere COl- 
taining 10 per cent. earbon dioxide. The 
animal wis killed Immediately ufter lenv- 
ing the dust chamber. 
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hig. 2 Niicroscopie GQrawihe ol wm bubs 
section from a cut exposed for three hows 
to an atmosphere containing enrbon du 
plus 1) per cent. earbon dioxide, ana kille \ 
three davs after removal from the dust. 
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zine oxide fume made by burning pure to partial plugging of small bya 
S : i bd . . . . wT 
zine ina small electric furnace through = coupled with unremitting hard Jyosy),. 
Which a gentle current of oxygen was ing. In the ease of the miners! lusts 


TABLE 1.) AMOUNTS OF ZINC RECOVERED FROM THE LUNGS OF \N\| ALS 
SUBIECTED TO AN ATMOSPHERE CONTAINING ZING OXIDE Dusp 
PLUS 10 PER CENT. CARBON DIOXIDE 























TIME ANI- LMOUN Ok Ae 
TINE OO} | | APPRONI- CONCEN | 
23 MALS ZINC FOUND TRATION 
MmNPOSURE . MATE NOR- | ' 
je a WERE IN LUNGS OF THO 
\NIMAL WEIGHT TO ZNO MAL ZING piees cad 
7 KILLED CALCU- 3 ZINC IN IN 
DUST PLUS LF TER ATED A CONTENT OF Es INT Nv 
lOO, CO, ! fo sphelentsall LUNGS DUSTED 
EXPOSURE] THE METAL LUNGS 
| 
hey. } WEED. Hug). Hig). NL. PCr Grr. 
Cat | 2 Y 3 lo at once 27 4 1 6] 
? he ) 15 at once ~1 0 1 40 
5) Pe 3-15 l day 31.2 1 SO 
f 2.6 ) 1D days 33.6 QO So 1) 4) () O15 
o.1 2 | | | day 12.8 50 
\) 2.8 | S | day lo] Q (7? 
7 2.4 QO — 45 1 day lo 0) 0 76 
S 15 () lo I dav O70 () Pd 
teuloboat A i | \ 1 cdsay 8 0 6 
I} | 7 z- L clas > | 50 
* ) ) \) | dain d.9 () 4s) 
ir, 
Rat | 242 » I ub once 096 Q) 36S 
» OG 3 lo at onee OW Fo 0 395 
> POS | S ? days QW 15 QO O30-0 O45 1) OOO () | 
| bos 2 1] 2 days 0 15 Q) O52 


Lungs were abnormally heavy and the zine concentration is, 


blown. 


was added to the atmosphere to force — of 


breathing. It 


that the highest rates of dust entrance 
evidently occurred in the first part of 


the CX POSULe. 


The difference between the species In 
their Capacity to resist the entrance otf 
dust isobvious, the cats being easiest 
to dust, the rabbits next, and the rats 
the most difficult. 


of the ents 


figure Toon 


physemin developed, duc apparently 


certain 


Is Interesting to note 


amount of 


Ten per cent. carbon dioxide 


fn the ense of some 


not the animal shown in 


therefore. relative] 


so far used, acute respiratory intectiols 
SCTLOUS type have hot occurred 
The concentration of carbon dion 
emploved Is not harmful to ani 
to 


reHsOnS hot understood. sits sity 


| 
i 


though dangerous Ne. 
bits are able to breathe very hig! 
centrations of carbon dioxide fo 
Violent 


occurs snd anesthesin 


periods, breathing 


nd Son 
co-ordination may result, but, 
oxygen supply is high, death 
take place. “Pen per cent. was se 


is a desirable concentration of ¢ 
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dioxide to use in our experiments 


since it gives a very satisfactory 
-+imulation of breathing and is entirely 


nontoxic. 


SUMMARY 


The natural protection of the lungs 
of animals against the inhalation of 
dust is very great, and is enhanced by 
quiescence and light breathing when 
dusty atmospheres are encountered. 


These facts have made it hard to 
introduce dust into the lungs without 
long exposures or excessively heavy 
concentrations of dust in the air 
breathed. 

By adding 10 per cent. carbon 
dioxide to dusty atmospheres, breath- 
ing is much increased and short ex- 
posures result in a uniform and 
satisfactory distribution of dust parti- 
cles in the pulmonary alveoli. 














SKIN DISEASES WITH PARTICULAR REFERENCE TO THEIR 
INDUSTRIAL APPLICATION* 


C. Guy Lane, M.D. 


Assistant Dermatologist, Massachusetls General Hospital, Boston, Mass. 


Hit industrial physician in the 
course of his factory medical 
work will, of necessity, meet 

with cases of skin disease, and he will 
be interested in the practical applica- 
tion of knowledge concerning these 
It seems advisable, there- 
fore, to review briefly the types of such 


conditions. 


disease most frequently seen and to 
examine the methods of attacking the 
problems presented by such cases. 
Affeetions of the skin which are seen 
in industrial dispensaries come from 
The industrial phy- 
siclan will pick out some cases in his 


several sources. 


examination of new employees, some 
in the reexamination of workers after 
absence on account of illness or injury, 
some in the periodic physical examina- 
tions, and some in his regular inspec- 
tion trips through his factory. By far 
the larger group, however, will be 
picked out by the nurses for examina- 
tion by the physician, or will be sent in 
by fellow workmen, and 
superintendents, ete., or will come to 
the dispensary of their own accord. — It 
is this latter group which I believe 
should 
possible, because it provides the oppor- 


foremen, 


be encouraged so far as 1s 


tunity for the early detection and 
treatment of certain types of skin 


*Read before the meeting of the New 
England Conference of Industrial Physi- 
cians, Feb. 7, 1925. Received for publication 
July 14, 1925. 





disease. In the first place, such « 
policy will enable the physician to 
detect the cases of contagious skin 
disease (scabies, impetigo, pediculosis. 
syphilis), as well as the exanthemata. 
Secondly, he will be consulted }y 
individuals with certain § disficuring 
diseases, such as acne, eczema, lupus, 
etc., which can be helped greatly hy 
treatment. Thirdly, he is able to get 
control of potentially serious condi- 
tions, such as keratoses and epithe- 
liooma, mild infections, and the like. 
Fourthly, come the industrial skin 
conditions and the possible disability 
which may ensue. ‘The early detec- 
tion of these cases and their proper 
treatment, or their transfer to the 
proper agency for treatment, 
stitute a definite part of a modern 
program of industrial 
medicine. 

That eases of skin disease are not 
infrequently seen is indicated by 
Emmons (1) in his examination of the 
mereantile health work in 
Of 963 cases of disease examined 10 








COn- 


prevent ive 


Joston. 


one store, 2.4 per cent. were cases of 
skin disease. In this connection it is 
worth while to note the statistics ol 
the past seven years in a candy factory 
with which I have been connected. 
I find that there were 4,222 visits, oF 
6.8 per cent. for skin diseases, in a 
total of 61,572 visits to the factory 


(ct 9 








include 


does not 


henensary. 
G15} al 


. 


This 
abrasions, Which are classed as 
.yreical conditions. If burns and 
worn fingers are excluded from these 
joures, the percentage of visits for 
in disease is 3.8. The reasons for 
‘hese visits ean be listed as follows in 
‘ho order of their frequency: ab- 
seesses, Warts, hangnails, dermatitis, 
aene, eezema, herpes, urticaria, 
ed hands, impetigo, sunburn, 
‘nsect bites, pediculosis, scabies, frost- 
| bite, chapped lips, psoriasis, ringworm, 

ulcers, keloid, miliaria, exanthemata, 

syphilis, erysipelas, and epithelioma. 

it is also interesting to note the figures 

viven by Hazen (2) in regard to the 

relative frequency of skin diseases and 

the close similarity to the foregoing 

list: eezema 18 per cent.; acne 8 per 

‘scabies 6 per cent.; ringworm 

} per cent.; impetigo 5 per cent.; urti- 

caria’ per cent.; pediculosis 3 per cent. ; 

psoriasis 2.7 per cent.; seborrheic 

eczema 2 per cent.; furunculosis 2 

per cent.; acne rosacea 1.5 per cent.; 

herpes 1 per cent.; warts 1 per cent.; 
epithehoma 1 per cent. 

These, then, are the types of skin 


LPS 


(’ ren 8) 
rt 
{ 


, + 
Cent. 


disease which the industrial physician 
should expect to see frequently, and 


also conditions which he ean be ex- 


pected to know how to detect and to 
treat. It is not possible to take up in 
detail the differential diagnosis of all 
these diseases, but in order to indicate 
‘he method of settling the cases seen, 
allow me to select a hypothetical case, 
taking it for granted that we are in a 
‘actory clinic faced with a_ patient 


ing askin disturbance. Iintend to 


iour questions about this case and 
iss certain phases of the answers 
tO these questions. 





INDUSTRIAL SKIN DISEASES 


DIAGNOSIS 


My first question is, ““What is it?” 
t.e., What sort of skin condition is 
present? In addition to the usual 
history of the skin condition, it is 
always desirable to ask about external 
applications and internal medication. 
Furthermore, one must not neglect to 
inquire about possible contact with 
such objects as plants, furs, colored 
clothes, etc., as well as about previous 
treatment, work at home, work out- 
side one’s regular occupation, etc. <A 
careful examination is, of course, neces- 
sary. The industrial physician will 
naturally make note of the various 
types of lesions—whether primary 
(macule, papule, ete.) or secondary 
(seales, crusts, ete.)—and will examine 
the distribution of the lesions, their 
color, grouping, infiltration, the pres- 
ence of excoriations, ete. But he will 
not only note these physical charac- 
teristics of the condition which is pre- 
sented; he will be careful to see all the 
lesions or, better still, to inspect the 
whole body surface, for patients are 
apt to forget, or they do not see the 
lesions, or they may occasionally try 
to hide certain areas. At the same 
time one must understand well the 
exact nature of the patient’s work. 
In the routine examination of these 
cases it is an excellent plan, and very 
helpful, to have a definite form to 
follow in recording the history and 
the examination, as well as the details 
about the job. 

There are no definite stigmata of 
industrial dermatoses, although Op- 
penheim (3) in his classification de- 
scribes a group 
This group includes, for ex- 
ample, stainings, the yellow of trinitro- 


of professional 
stigmata. 
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toluene workers; and the various 
colors of dye workers; fissures, of wire 
workers; pigmentations, of outdoor 
workers; callosities, of workers in 
various trades. Oppenheim also men- 
tions the group of permanent profes- 
sional stigmata—for example, the scars 
of blacksmiths and iron workers, the 
hyperkeratoses and pigmentations of 
pitch and tar workers, and the 
telangiectases and atrophy of farmers 
and sailors. Asa rule, however, there 
are no stigmata of industrial skin 
conditions which simulate in every 
detail the nonindustrial types. Der- 
matitis, or eczema, furnishes by far the 
largest group, but there are many 
other skin diseases from occupational 
‘causes. White (4) in 1916 mentioned 
forty-six or more such types. 

feturning to our hypothetical 
patient, we will assume that a history 
has been taken and an examination 
made along the lines indicated. We 
are ready to make our diagnosis. 
Incidentally it is to be noted that not 
all the cases seen by the industrial 
physician are industrial in origin. In 
the first place we will have considered 
whether any contagious skin disease 
exists, such as scabies, impetigo, 
syphilis, the exanthemata, ete. If 
such is the case we will have arranged 
for proper treatment and for exclusion 
from work during the infective period. 
In the second place we will have deter- 
mined whether some other definite skin 
disease entity exists, such as erythema 
multiforme, psoriasis, pityriasis rosea, 
ete.— that is, a condition which is not 
possibly related to industry, at least 
in the light of our present knowledge. 
We will also have arranged for the 
proper treatment in this case. 


In the third place, we may hayoe 
found lesions compatible with a cond). 
tion produced by occupational causes 
It is this type of case which I wish ¢, 
discuss further. In recording these 
cases it is best for statistical purposes 
and for study to use the diagnosis 
“industrial dermatosis,” or, if a classi- 
fication of diseases with Latin terms js 
used, the term “dermatosis indus- 
trialis,” at the same time qualifying 
this term in parenthesis by two phrases. 
the first one indicating the type of 
lesion (eczema, keloid, ete.), and the 
second indicating the cause, if known. 
or the occupation. Furthermore, such 
skin conditions should be classified as 
to the probability of industrial origin. 
There are cases in which there is no 
doubt; there are other cases to which 
the term ‘probable’ may be added, 
in which the relationship to industry 
is not absolutely clear cut; and there 
are still others to which the term 
“possible” may be added, in which an 
industrial cause is rather improbable, 
though possible. 


CAUSE 


Let us return to our hypothetical 
patient and grant that from the history 
and examination a diagnosis of indus- 
trial dermatosis has been made. \ly 
second question then is, ‘““‘What is the 
cause?’ The causes of industrial skin 
diseases are variously classified. ‘There 
are cases due to mechanical causes; 
cases due to effects of heat and cold; 
cases due to light, X-ray, and radium; 
‘ases due to bacteria, parasites, and 
insects; cases influenced by atmos- 
pheric changes (moisture, dryness, nd 
pressure); cases due to posture, tO 
climate; and finally the great mass o! 
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due to chemicals, these again 
-ariously subdivided. Thus, 
elassifications itemize the 
yal factors. But this is not the 
lo story. One is apt to forget the 
ioe internal factors, which hereto- 
.y have been explained by the 
idiosynerasy, either natural or 
ouired. As a matter of fact, most 
_ses are undoubtedly associated with 
_ hypersensitiveness of the individual, 
nerhaps unexplainable now. But by 
veful and detailed examination, per- 
haps by newer methods in the future, 
| believe we will find that many are 
sociated with a definite cause within 
he individual. 

There are already certain internal 
predisposing causes which lower the 
threshold of the skin. A 
slond skin is usually much more 
vnsitive than a dark one. There are 
certain types of congenital skin which 
may be more easily affected—the 
sehorrheie skin, the dry ichthyotie 

, and the skin abnormally sensitive 
tolisht. It has also been found that 
previous skin disturbances, intercur- 
rent diseases, and focal infections may 


va. 
wees 





























reactive 


In the recent 
statistics of Gardiner (9), 63 per cent. 


yan Important part. 


oi 621 cases of industrial skin disease 
“uve a history of a preceding skin 
‘ondition, and 77 per cent. gave a 
history of a preceding skin condition 
or of general illness. 

Stokes (6) in his investigations of the 
ses of dermatitis following the in- 
| Of arsphenamine states that 
‘onic focal infeetions and acute inter- 
) infections form a part of the 
“cround on which such cutaneous 
t may develop. 


(\? 
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In studying such conditions we are 
dealing with a very complicated set 
of relations. Not only is there a great 
variation in the individual skin, in 
the effect of other organs on it, as I 
have suggested, and in the effect of 
various external factors, but there is 
in the skin a varied capacity for reac- 
tion—that is, there may be different 
reactions to apparently the same sub- 
stanees, according to Oppenheim (3). 
Normally reacting skins were rubbed 
with various kinds of impure vaseline, 
and the resulting reactions were differ- 
entiated into four groups: (1) hyper- 
keratosis; (2) impetigo and folliculitis; 
(3) dermatitis; (4) hyperpigmenta- 
tions. A careful analysis demonstrated 
that the vaselines which caused the 
first group of reactions contained 
paraffin of a crystalloid structure. In 
the second group were found definite 
bacterial contents, proved by culture 
to be staphylococci. In the third and 
fourth groups the vaselines showed a 
colloidal structure. 

Among other causal factors to be 
considered is carelessness on the part 
of the individual—the failure perhaps 
to make use of the tools or preventive 
methods provided for him. Another 
factor is the wrong or too vigorous 
treatment advised at home or by some 
fellow workman for a mild irritation of 
the skin. 

Industrial skin conditions are caused 
by many different kinds of occupa- 
tions. I have recently looked over 
some 2,000 cases of industrial derma- 
toses including those reported by 


Knowles and by Gardiner, those from 
the Massachusetts General Hospital, 
Dermatological 


The 


and the American 
Association statistics for 1923. 
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following include the most important 
groups: 


Number of Cases 


Occupation of Dermatosis 
Ifousework and allied work........ 702 
EE es rane Sue Rieareaaeicr ia 107 
PUNE. fac c hae ube boeeae nv enereees S7 
DEOUAL WOTROTB. 6.5 cccccsccctasccccces #8 
ne GS 
Oil and grease workers............. 67 
Physicians, dentists, and nurses.... 57 
Cloth handlers and tailors.......... 49 
RSE SRA Ss RD tee ra 48 
Tannery and leather workers....... 44 


Chemical workers and drug workers. 40 


sut the mere matter of occupation 
is not enough. It is necessary to 
find the exact causal agent if possible. 
‘lo do this in our hypothetical case 
will require some such program as the 
following one. In obtaining a history, 
not only the history of the skin condi- 
tion, its onset, duration, symptoms, 
treatment, internal medication, etc., 
should be obtained, but also facts 
about previous skin conditions, recent 
illnesses, possible contacts with other 
irritating substances, other work, ete. 
In investigating the occupation it is 
necessary to find out facts about the 
job, the materials, the exact process, 
changes in substances, cleansing 
methods, ete. The examination 
should include not only the lesions, 
but evidence of lowered resistance, of 
focal infection, of other disease, of 
treatment such as iodine stains, odor of 
sulphur, ete. Perhaps skin _ tests, 
chemical analyses, and a visit to the 
working place will be advisable. Here 
again a definite form will be helpful. 


TREATMENT 


Now, granting that the diagnosis 
has been made and a definite cause 
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found, or pending the finding of 4), 
exact cause, the third question js ;, 
be answered, ‘What is to be done ¢,, 
the individual?”—in other words. the 
treatment. In the time allotted | ea, 
speak only of general principles, The 
actual treatment will vary, first wit) 
the type of skin disease produced, anq 
secondly with the results of the inyest). 
gation of the cause. Thus, the trea. 
ment will mean to remove the cause 9 
get rid of the causal factor, and they 
treat the skin condition as the same 
manifestations on the skin would opdi- 
narily be treated. At least half the 
battle is won by the elimination of the 
‘ausative agent. In this connection 
it is well to emphasize, as I did ip 
speaking of the diagnosis of these 
conditions, that the industrial physi- 
cian should know the diagnosis and 
treatment of (1) the contagious skin 
diseases; (2) the common skin diseases 
as outlined above; as well as (3) the 
possible dermatological manifestations 
in his own industry. 

In all of these cases the use of soap 
and other cleansing agents must be 
‘arefully investigated and usually for 
bidden. The matter of home treat- 
ment and the possibility of malingering 
must also be remembered. If the con 
dition is an acute one, it is better! 
the individual to give up work tem: 
porarily. If the manifestations are 
the subacute stage, or mild, the work 
may be continued with proper tre’ 
ment and the adoption of proper | 
ventive measures, but if improveme! 
is not quickly noted the work shou 
be stopped. 


{)} 


PREVENTION 


Last and most important, a! 
to the industrial physician, 











the wyestion, “What is to be done to 
to covent the condition from recurring 
for . ¢he individual and from appearing 
the others?” This subject is so closely 
-_ ted to the question In regard to the 
Che .yee that the best general answer is 
rit] oft by this investigation of the 
ind usc. Finding the exact cause paves 
sti- ‘he wav for prevention. Perhaps it 
‘al will be necessary to confer with the fac- 
OF ‘ory superintendent or manager with 


ence to altering the process, or 
me changing the substances, or improving 


‘die ‘he working conditions; or to suggest 
the .ome mechanical protective measures, 
the sch as an oily application before 
lon rking, gloves, tools, etc., or some 
In mieal protective measure. It is 
ext 


essary to emphasize the sensitive- 
iad ness of the skin of some of the affected 
ndividuals in order that they may not 
work too soon, and to 
tempt to have them start in with 
nonirritating job if 
I feel that advice to give 
1 job permanently should be given 
"y nly as a last resort if the condition 
sists or 1s recurrent. Such a step 
results in the loss of a trained worker, 
whom it has perhaps taken a long time 
- ‘0 train, and at the same time often 
causes a serious loss to the individual 

wd his family. 


turn to 


some dry or 


QOSSThIe 
i a\ 


SUMMARY 


this discussion has touched four 
nases of industrial dermatoses— 
‘agnosis, cause, treatment, and pre- 
vention. The diagnosis and treatment 
Within the province of the derma- 
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tologist, and the cause and prevention 
demand the knowledge which the in- 
dustrial physician possesses. There 
are many problems in these cases 
which we are unable to solve, and I 
feel that you will agree with me when 
J say that we need a third man to 
assist us—a laboratory man trained in 
sclentifie research, preferably a physi- 
ologist, to aid in the study of the skin 
and its reasons for sensitiveness, and 
its reactions to various agents from a 
physiologic standpoint. It is not im- 
probable that the primary lesions of 
these dermatoses may be disturbances 
of function, perhaps of the vessels or 
glands or follicles, with later structural 
changes, and finally the visible micro- 
scopic and macroscopic changes. If 
we can enlist the aid of men better 
acquainted than we are with funde- 
mental cell and tissue processes and 
knowing methods of attacking such 
basic problems experimentally, we will 
progress more rapidly toward the why 
and wherefore of these conditions and 
to more rational preventive measures. 

In closing, I urge you (1) to take a 
greater interest In your cases of skin 
disease, both industrial and nonindus- 
trial, for the former comprise about 
10 per cent. of all skin diseases; (2) 
to encourage such patients to report 
to the factory dispensary; (38) to 
detect your industrial dermatoses as 
‘arly as possible; and (4) to study the 
exact causes and find the special agent 
responsible for each condition. Thus 


‘an you aid in the progress of pre- 
ventive medicine as applied to the 
skin diseases seen in industry. 





450 THE JOURNAL OF INDUSTRIAL HYGIENE 








BIBLIOGRAPHY 
1. Emmons, A. B., 2d: The Harvard Mer- Contributing Factors to Diseases ,; 
cantile Health Work. Harvard Alumni the Skin. Boston Med. and sy), 
Bull., 1923, 25, 687. Jour., 1916, 175, 35. z 
2. Hazen, H. H.: Diseases of the Skin. 5. Garpiner, F.: Occupational Dermasj;, 
St. Louis, C. V. Mosby Co., 1915. Brit. Jour. Dermat., 1929 " 
3. OprpENHEIM, M.: Affections of the Skin 298. 
Caused by Occupation and Profession. 6. Stokes, J. H., anp Carucary, [, p 
Transactions and Thirteenth Annual Contributory Factors in Postarsphep. 
Report of the London Dermatological amin Dermatitis with Special Refor. 
Society. London, John Bale, Sons & ence to the Influence of Focal ani 
Danielsson, Ltd., 1924, p. 55. Intercurrent Infection. Arch. Dermo: 
4. Wuitre, C. J.: Certain Occupations as and Syph., 1923, 7, 14. 

















THE MANUFACTURE AND REPAIR OF ELECTRIC ACCUMULATORS* 


C. W. PricEe 


H. M. Engineering Inspector of Factories 


AND 
J.C. Briner, F.R.C.S. E., D. P. H. 


H.M. Medical Inspector of Factories 


HE following report is based on 
an inquiry undertaken to as- 
certain whether the Regula- 

‘ions for the Manufacture of Electric 
Accumulators in Great Britain (1), 
which came into force on January 1, 
i904, called for revision in view of the 
continued incidence of cases of lead 
nolsoning in this industry. 

Although the Women and Young 
Persons (Employment in Lead Proc- 
esses) Aet, 1920 (2, see. 1 (e)), prohibits 
the employment of any woman or 
young person “in mixing or pasting in 
connection with the manufacture or re- 
pur of eleetrie accumulators,” this 
ius not affected the position in Great 
Hritain, since, as regards the manufac- 


ture, the prohibitive clause (No. 7) - 


of the foregoing Regulations has a 
wider application and the processes of 
nixing and pasting are not associated 
with premises devoted solely to repair 
work. This industry has, therefore, 
in effect, been controlled by Regula- 
lions Which have been in force for a 
period of twenty years. These Regu- 
‘tions have now been replaced by a 

w Code as a result of this inquiry. 

‘here are thirty-four factories at 
Present subject to this Code, and the 


\cceived for publication May 14, 1925. 
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total number of persons employed in 
the manufacture of electric accumu- 
lators at the end of June, 1923, was 
2,490. 


STATISTICS SHOWING INCIDENCE OF 
LEeAD POISONING 


Since the Regulations came into 
force, the total number of cases of 
lead poisoning notified among the 
workers in electric accumulator fac- 
tories has been 696, distributed by 
years as shown in Table 1. 

These figures indicate that the 
actual number of cases notified each 
year has shown no tendency to dimin- 
ish, but in order to form a true esti- 
mate of their significance they should 
pe considered in relation to the num- 
ber of persons actually employed in 
the industry. Through the courtesy 
of the firms, we have been furnished 
with returns showing the average num- 
ber of persons employed in the various 
processes of manufacture during the 
years 1916 to 1922, inclusive, and the 
first six months of 1923. Table 2 
shows the incidence of lead poisoning 
per thousand persons employed in the 
manufacture as a whole for each of 
these periods. 








452 


Iexcept for the disquieting rise in the 
figures for the part of 1923, 
Tables 1 and 2 indicate that the num- 


hrst 


te 


The cases are tabulated according 


THE JOURNAL OF INDUSTRIAL HYGIENE 


{ 


severity, number of attack, and 4), 


main 


symptoms. 


the 


table show 


TABLE 1.—SIX HUNDRED AND NINETY-SIX NOTIFIED CASES OF LEAD 
POISONING IN ELECTRIC ACCUMULATOR MANUFACTURE BY 


YEARS, FROM 1904 THROUGH JUNE, 1923 


NOTIFIED | 


CASES OF CASES OF 


lie LEAD 7aae LEAD 
POISONING POISONING 
1904 33 1909 27 
L905 2d 1910 31 
1906 26 1911 24 
LOOT 2! 1912 38 
L9OS 29 L915 44 


NOTIFIED | 





NOTIFIED | 











NOT 
CASES OF | CASI 

YEAR TEAT — 
| LEAD | binaries LEAD 
| POISONING | POISON 
| | 

1914 | A] | 1919 

1915 64 1920 1” 

1916 44 | 1921 35 

1917 27 1922 39 

1918 16 |. 19238 | 4g 





t January to June (six months). 


ber of cases notified has remained very 
There 
eannot. therefore. be said to have oe- 


much the same year by vear. 


eurred such an improvement as might 
have been anticipated from the estab- 
lishment of the Regulations. One of 
the principal reviewing 
these Regulations has been directed 


objects of 
toward determining the cause of this 
continued high incidence of lead poi- 
soning, and particularly whether it 
should be attributed to defects in the 
Regulations themselves or to failure 
on the part of employers and workers 
fully to observe the requirements con- 
tained in them. ‘The increase during 
the first six months of 1925 was due 
to an abnormal incidence in two of the 
larger factories and is to be aseribed, 
believe, to to which we 
allude later. 

An analysis of the reports by the 
factory certifying on the 
eases of lead poisoning in electric 
accumulator works which have been 
notified from January, 1904, to June, 
1923, inclusive, is given in Table 3. 


we *auUses 


surgeons 





that the number of cases with severe 
symptoms is small and, moreover, that 
paralysis and other symptoms. indi- 
cating chronic poisoning are infre- 


quent. 


Although generally speaking, 


therefore, the number of notified cases 
remains much the same, the actual 
‘ases are, if anything, less severe in 


TABLE 2.—INCIDENCE 
POISONING 
CUMULATOR MANUFACTURE 


PER 


EMPLOYED, 
THROUGH JUNE, 1923 


IN 





OF 
ELECTRIC 


LE \ 1) 
AUC- 


THOUSAND PERSONS 
FROM 


1916 




















| NUMBER | POISONING: 
YEAR | OF PERSONS | RATE PER 

| EMPLOYED THOUSAND 

EMPLOYED 

| ,] 
1916 | 1,362 32 
1917 1,378 | 19 
1918 | 1,539 | 1] 
1919 | 2,061 23 
1920 | 2,395 | 19 

‘ ~ 
1922 2,101 15 
1923! 2 490 | 36 

1 Six months. 
J.1H 











t sparacter than formerly. We attrib- 
f «his to the medical supervision of 

the workers. 
Yvable 4 shows for each process the 
somber of notified cases of lead poi- 
, and the attack rate per thou- 
in each completed year since 
‘4. inclusive; this affords a means of 
‘nating the comparative risk as- 
with each process. Where 
man has been engaged partly on 
‘ing and partly on pasting, he is 


1 
req 


yaya 
Cla 


‘neluded under both processes, since, 
having been exposed to the risk of both 
to exclude him §arbi- 
‘ly from either did not seem to us 


<4] Jactory. 


eeupatlons, 


In consequence, the es- 
mated attack rate in each process 


s reduced, but only to a very limited 


i nt. One of the most striking 
P tures of Table 4 is the difference in 
: incidence of poisoning in the 

rious processes from year to year, 
$ and it is difiieult to account for these 


1 Juctuations satisfactorily. 


, . 
j / 
fil Ohi 


of Exhaust Ventilation 
Ineidence of Poisoning 


of electric ac- 
ulators involves many processes, 

ne majority of which are a possible 
urce of danger and demand meticu- 

‘ous care if such danger isto be avoided. 
‘lose and intelligent supervision both 
he plant and of the workers is the 


to 


The manufacture 


| 


way In which this ean be effected. 
Taving in mind the fact that 
thalation is the source of lead poi- 
ming, the use in this industry of ex- 
ventilation for the purpose of 

or fume removal (fume may be 
regarded as dust in a high state of 

as required by the 


Mita 
huaSt 


dust 


tecula- 
be on a relatively elaborate 


even in the smaller works. Ex- 
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perience of exhaust ventilation sys- exhaust ventilation under the Lerula- 


tems convinces us of the great need tions. Furthermore, as we have ob- 
for supervision in order that an effee- served in several Instances, expansion 


TABLE 4.—INCIDENCE OF LEAD POISONING AND ATTACK RATE PER 
THOUSAND EMPLOYED IN VARIOUS PROCESSES OF ELECTRIC 
ACCUMULATOR MANUFACTURE, 1916 TO 1922, INCLUSIVE 





| AVERAGE 


| | 
1916 | 1917 | 1918 |; 1919 | 1920 1921 | 1922 | 19}4- 
| | 





1922 


| 
| 
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tive standard may be maintained. — takes place in a particular works which 
Hoods and ducts fall into disrepair, necessitates the development of de- 
connections become loose, and fans partments requiring exhaust ventila- 
are not maintained at the full standard tion, and this is coupled up with 
of efficiency. All of these defects existing systems without, however, 
reduce the effect of the exhaust plant, increasing the fan power. In this man- 
and as a result a number of cases of — ner the lead content in the air breathed 
lead poisoning occur from time to time by the worker may pass above the 
even in those processes subject to limit of safety—2 mg. per 10 cubic 


6.8 
Oct., 1920 










Failure to appre- 

eiate the importance of this fact is 

) sndoubtedly the principal cause of the 
‘nerease of cases in 1923. 


meters Of air (3). 


Incidence of Lead Poisoning in Various 
Processes 


Casting.—It is interesting to note 
‘hat the incidence of poisoning among 
easters is slightly higher than that 
among lead burners, although from the 
estimations of the lead given off in the 
two processes, detailed in the Annual 
of the Chief Inspector of 
Factories for 1920 (3, p. 121), a 
incidence might have been 
expected among casters if fume only 
were taken as the causative factor. In 
our opinion, the — unsatisfactory 
methods of drossing and the storage of 
dross, which still exist, and possibly 
the presence of metallic lead in a very 
fine state of division given off in the 
actual operation of casting are the 
reasons Which account for the equaliza- 
tion of the incidence between these 
two classes of workers. 


1) 
f 


report 


lower 


asting and  Mixing.—Pasters 
throrghout show a very high rate of 
ning and, except in the years 
INi7, 1921, and 1922, their rate was 
the highest. Analysis of the air of a 
pasting shop from which mixing was 
entirely separated demonstrated that 
'.l me. of lead were present in 10 
cubic meters of air (3). In this shop 
io estimated rate of lead poisoning 
Wong pasters was 160 for 1919 and 
or 1920, per thousand persons 
employed. Where mixing is done in a 
department, mechanical 

are used; but the number of 

) engaged on mixing in each 

year is very small, and only three cases 
| poisoning have been reported 
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from these departments. The ma- 
jority of pasters mix the paste by hand 
on the benches, where the pasting is 
also done. Under the existing Regu- 
lations, exhaust ventilation is required 
to be provided for such a method of 
working. We have, however, found 
but few instances where such exhaust 
could be considered effective, and in 
our opinion such mixing on the pasting 
bench increases the risk of lead poi- 
soning to the paster. 

Lead Burning.—In regard to lead 
burning in general there is sufficient 
evidence, both from the number of 
cases of poisoning reported and from 
the analysis of the air, to show the 
necessity for improving the working 
conditions. 

Trimming.—Trimming, in which 
the rate of poisoning is also high— an 
average rate of thirty-three per thou- 
sand persons employed—is not subject 
to exhaust ventilation under the pres- 
ent Regulations. The amount of dust 
generated accounts for this incidence 
and is sufficiently serious to make 
necessary its removal at the point of 
origin. We have observed measures 
in certain factories which minimize 
considerably the necessity for trim- 


ming and similar processes. 


Assembling.—Assembling accounts 
for few cases—ten in seven years. 


Exposure to dust is limited and arises 
from the formed plates while they are 
being put into the cases. Ixamination 
of the benches at which this work 1s 
done shows the presence of dust, but 
with care in working and proper atten- 
tion to cleanliness the risk ought to be 
very slight. 

Melting Scrap Lead and Old Accu- 
Plates —The high rate of 
lead poisoning among the small group 


mulator 
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of workers melting scrap lead and old 
accumulator plates emphasizes the 
necessity of requiring additional pre- 
cautions for this process under the 
Regulations. This group furnished 
the highest rate in 1917. Smelting is 
done only in the larger factories; other 
firms dispose of their dross to recog- 
nized smelters, 

Other Processes.—Among the group 
included “Other” 
the rate of attack 
per thousand workers 
employed, the men chiefly affected 
are those in the formation room em- 
ployed On 


of workers 
for which 
is nine 


under 
Cases 
identical 


with that of lead burning but of a 
rougher character. 


tackine—work 


varly in the course of our inquiry 
we came to the conclusion that con- 
tinuance of the high rate of lead poi- 
soning in this industry is due not so 
much to the failure of the Regulations 
themselves, as to failure on the part 
of those responsible constantly to 
maintain and efiectively to observe 
the provisions of the Regulations. 


TRADE DEVELOPMENT 


‘The trade as a whole must be con- 
sidered as of much greater importance 
than at the time when the present 
Regulations were made and came into 
foree. ‘This fact will be appreciated 
the storage 
batteries are compared with the uses 
in the earlier period. Thus, apart 
from power station sets, the motor 
trade called for lighting § sets, 
starting sets, and power sets, 


when present uses of 


has 
Large 
required for 
the manufacture of min- 


storage batteries are 


submarines; 
ers’ electric lamps and torches, and, 
more recently still, the development of 


wireless telephony form other large 
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branches of the industry which fo, 


ch Ve 


Adi) 


° 


the increase in the number cf persons 
employed in the manufacture. 

Notwithstanding the great advane 
in the trade, we have not observed any 
radical change in the methods of the 
manufacture of lead storage cells 
which, to any appreciable extent. 
diminishes the risk of lead poisoning. 
We have observed, however, tha: 
storage batteries into which lead or jt< 
compounds do not enter are in som 
demand in Great Britain. Thus, iron- 
nickel batteries have been introduced 
from abroad and we have visited two 
factories in Great Britain where tl: 
actual manufacture of these batteries 
has commenced. There is thus some 
indication that the manufacture of 
non-lead batteries is being developed. 
but 1t is impossible to say to what ex- 
tent they will replace the lead cell, 
Although this type of battery can be 
used for all purposes, it 1s more gen- 
erally in request at the present time for 
power purposes. We anticipate that 
the low voltage capacity of each cell, 
and its higher initial cost, will be « 
hindrance to its general adoption 
the place of the lead cell. 

In regard to the lead battery, 
modified processes to reduce contact 
with lead compounds are the desidera- 
tum, but here again we have little to 
record in the way of mechanical 
methods of manufacture tending 1 
this direction. We have only in one 
instance met with anything approa: h- 
ing a mechanical method of pasting, 
In a new type of cell (iron-clad), | 
ordinary grid type of plate in which 1) 
lead compound in paste form * 
pressed into the interstices 15 re} laceG 
by a tubular form of plate of ent. 














.ovel design, the tubes being arranged 
., hold the active agent in powder 
ym. ‘Lhis process is described under 
rysting, in the section on ‘Processes 
‘ Manufacture.” Beyond these new 

shods of manufacture, certain me- 

nical improvements for the casting 


and mixing processes have been noted. 


iuprovements in the details of such 
soeesses have, no doubt, reduced the 
yosure of the workers to lead dust, 
their influence must be regarded 
as extremely limited in view of their 
very restricted application to the 
manufaeture as a whole. 
tthe time when Dr. Legge reported 
his industry in 1901 (4), he em- 
hasized the faet that the manufacture 
was often located in most unsuitable 
We are glad to be able 
say that the modern factories which 
nave been built since that time leave 
little to be desired in this connection. 
[t is true, however, that some prem- 
ses unsuitable for this manufacture 
<till oeeupied, and we have found 
mons working under conditions 
which cannot be regarded as in any 
ray satisfactory for such a dangerous 


) 


YHMyICNAS 
ji i il CS 


IDGUStry, 


“COPE OF REGULATIONS 
Repair Premises 


‘present Regulations deal solely 
vorks in which electric aceumula- 
‘manufactured. ‘The repair of 
umulators is, therefore, clearly out- 
‘heir seope. We have visited 
‘aces in which repairs to port- 
eries are undertaken. ‘The 
' Of such works appears to be 
ing, for not only do railway 


rT)? 


es carry on this work in con- 


, exes +1 } = hg 
i With the maintenance of the 
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lighting sets for their carriages, but 
large firms who manufacture lighting 
and starting sets for motor vehicles 
have instituted depots in important 
industrial centers for the repair of cells 
of their own manufacture. Many 
firms in the motor trade undertake 
minor repair work on batteries for 
vehicles. The operations necessary 
for repairs after dismantling the 
defective cell are easting (lugs and 
bridges), burning, and assembling 
prior to recharging. Many cells are 
also brought in which require no 
renewal; dismantling, cleaning out, 
reassembling, and charging are all 
that is necessary. In the case of 
defective plates which require renewal, 
formed plates are kept in stock ready 
to be assembled. Six cases of lead 
poisoning have been reported since the 
beginning of 1919 from this class of 
works. 

There is another class of premises in 
which new batteries are put together 
from newly formed plates which are 
obtained from the regular manufac- 
turers. ‘There is some doubt as to the 
application of the Regulations to this 
latter class of premises, though it 
vould appear that they should rightly 
be regarded as subiect to such of the 
fegulations as are applicable. We 
think it desirable that such works, 
including repair premises, should be 
brought under the same code of Regu- 
lations as apply to manufacture. 

The use of large stationary batteries 
as in central power stations, sub- 
stations, industrial establishments, In- 


4 


stitutions, large country houses, etec., 


involves, both in the work of erection 


" 2 . 4} - “- + . . : . srl ° 
and in the work of repair, a consier- 


able amount of lead burning. ‘The 
7 
i 


arge accumulator manulacturers con- 
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tract for this work and employ staffs 
of trained workers for the purpose. 
A few cases of lead poisoning have 
occurred among them. Such men are 
normally employed partly in premises 
under the Factory Acts, and partly in 
premises not subject to the control of 
these Acts. In certain eases the large 
supply companies, on the 
other hand, employ their own staffs 
for this work and may even have a few 
workmen permanently engaged as 
All the work of 
actual repair of stationary batteries 
done in premises under the Factory 
Acts might be brought under the 
Regulations, but we do not think this 
course is desirable in view of the inter- 
mittent character of the work with 
few exceptions and the impossibility 
of applying exhaust ventilation to the 
work of lead burning as carried on in 
these battery rooms. 


electric 


battery repairers. 


WoRKROOM CONDITIONS 


Processes of Manufacture 


Before making any suggestions with 
regard to the alterations which we 
think should be introduced into the 
Regulations for this industry, we refer 
briefly to the processes of manufacture 
and the general conditions met with 
in the various departments. This 
review will indicate the changes which 
have taken place since Dr. Legge made 
his report in L9OL (4). 

‘The the 
casting shops appear to have improved 
since that year; and although we have 
to point out 
features, it 


Casting. conditions in 


certain unsatisfactory 
said that the 
easting shop in accumulator works 
usually compares favorably with a 


may be 


similar shop in other industries where 
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molten lead is manipulated. Dou}. 
less this must be ascribed to the fa 
that up to the present time the only 
lead pots brought under the Regula. 
tions, other than those in accumulator 
works, are the scrap lead pots in Jeaq 
smelting works. 

The casting shops are now usually 
quite suitable for the work, and are 
properly separated from other work. 
rooms. Ample cubie space is provided 
for each worker; even in the shops 
where the workers are most crowded 
together, the congestion does not re- 
sult in a reduction of the cubic space 
for each worker below the legal limit 
(500 cubic feet per person). 
floors are usually of concrete, but some- 
times they are found to be in a damaged 
condition. ‘The use of a light powder, 
such as French chalk, for dusting the 
surfaces of the chills before casting, 
gives rise to a somewhat dusty a{mos- 
phere in many shops. 

Ventilation of the shops 1s furnished 
partly by roof and side openings, and 
partly by the extraction effected by 
the special ventilating appliances now 
always provided at the pots of molten 
metal. We have not found such ex- 
cessive temperatures as were noted by 
Dr. Legge, although in some cases 
they were unduly high, and we think 
that the improved standard of ventila- 
tion at the pots which we consider 
necessary will effect improvement in 
this respect. 

The pots of molten metal in some 0! 
the more modern factories are heated 
by gas. The greater 
method of heating has apparently 
limited its more general adoption. 
Indeed, in one or two cases, the Us! 
coke furnaces 
reverted to for this reason. 


The 


cost of this 


has heen 


The gas- 


of coal or 











bt. 


ACT 





roqted pot is usually enclosed in steel 
. the gas burners being within this 
Gas heating results in a 


lat 
rit t 
ap re Tas 
] mre 
NneioOsuLce 
eli . 


picts 


ness, since stocks of coal or coke are 
: : required to be kept in the shop. 
~vhe metal, either lead or lead with 
small percentage of antimony, is 
oited in pots which vary consider- 
ably in size; the largest holds several 
ys of metal and provides work- 
eos for four casters at once. Such 
on arrangement is economical of fuel 
int the conditions noted in connection 
with such pots are not so satisfactory 
- with those manned singly or by 
‘wo workers. 
The great bulk of the lead grids 
ave still east by hand pouring from 
wiles into chills or molds placed close 
the pots of molten metal. Al- 
ugh the work cannot be described 


is heavy, 1t is more or less exacting. 
Pressure casting, which reduces the 


janger of the easting process to some 
extent, is still confined to two of the 
vger works and gives no promise at 
resent of becoming the standard 
method of production. 

Uther lead articles are frequently 
wt, such as temporary bridges used 
‘or connecting groups of pasted plates, 
ud thin strips required for the “tack- 
1g” process (described under [orma- 
“'); also other cast accessories re- 
ured for the complete battery, such 

ridges, posts, and terminal straps. 
se articles may, however, be cast 
Other departments of the works 
“acre small lead pots are installed. 
‘ges with terminal tailpieces or 


are sometimes cast directly to 


] 


if 


? 


Hates by means of small molds 
lixed in relation to the as- 
This proc- 


group of plates. 
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ess, an alternative to lead burning, is 
known as section casting. The in- 
stallation of pots in the various depart- 
ments requires to be borne in mind in 
considering the process of casting as a 
whole. 

The remelting of old plates has now 
been entirely eliminated from the 
casting shop. Separate departments, 
usually open to the outside, are pro- 
vided in the few factories where this 
work is done. We refer to this proc- 
ess under Recovery. 

Various tools, such as circular saws, 
knives, guillotines, and shears are used 
for cutting off the metal runners and 
other irregularities left on the plate 
after casting, as well as for the purpose 
of dividing plates cast in duplicate. 

No doubt the chief risk of lead poi- 
soning in the casting shop is due to the 
fume and to the lead oxide—the result 
of the oxidation of heated metal in con- 
tact with the air—and more particu- 
larly to the dross. We cannot over- 
look the possibility that metallic lead 
in a fine state of division may be 
given off in the actual pouring into 
chills; we have, however, had no 
opportunity of estimating the relative 
importance of this, nor do we know of 
any investigation into this channel of 
lead poisoning. 

The dross produced on the surface of 
the metal is now usually put into 
receptacles, but in some cases it 1s 
found thrown about on the floor—a 


practice noted by Dr. Legge. Many 
receptacles are not provided with 


covers, and even when not so provided 
they are rarely placed under the in- 
fluence of exhaust draft. The dan- 
ger from the dross may be minimized in 
various ways: (1) Dross receptacles 
may be kept under the hood beside the 
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pot, or, alternatively, under the in- 
fluence of a separate exhaust draft; 
(2) receptacles may be provided in 
which the dross is closely covered, ex- 
cept when it is actually being put into 
them; (3) the frequeney for drossing 
may be reduced by covering the sur- 
face of the molten metal with small 
eoal or charcoal; (4) a small portion of 
the molten surface reserved for work- 
ing may be encircled by means of an 
iron float and kept clean by drossing 
in the usual way, the dross being 
transferred to the metal outside the 
enclosed portion—a complete drossing 
of the whole of the surface once a day 
is then sufficient. 

The danger at the pots may be over- 
eome, we think, by effective exhaust 
over the pots. Hoods, 
connected to vertical metal stacks 
which pass through the roof and dis- 
charge directly to the outside air, have 
been the means more usually adopted 
for producing the exhaust draft at the 
‘The natural draft thus pro- 
duced is very weak, both on account 
of the low chimney height (in some 
this not exceed 30 feet) 
and on account of the comparatively 


ventilation 


pots. 


does 


CaSesS 


small differences in temperature 


available. ‘The stacks themselves are 


too small to produce other than an 
insignificant total air displacement. 
im many instances the pot is not en- 
closed beneath the hood, or, if there is 
such enclosure, the working openings 


are much larger than necessary, so 


that the air displacement available is 


dissipated over too large an = area. 


[nder these various elreumstances, 


the drafts in almost every case have 
hy ‘ i} 


‘ 
; 


weak that anemometer read- 
ings were impossible, proving that the 
| the 


air velocities mueh under 


war: 
were 
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minimum necessary to insure items 
efficient fume removal. Smoke jax, 
have confirmed this. In Only one 
case have we found an efficient dras; 
produced by natural means. This wa: 
obtained at a small pot with a smaljj 
working opening but relatively Jaryp 
diameter of stack, the velocity being 
146 feet per minute. 

We have come to the conelusioy 
that in order to secure effective exhans: 
ventilation at the pots an average 
minimum inlet velocity of 120 foe 
per minute should be maintained over 
the area of the working openings, 
Such a draft can rarely be secured ex- 
cept by the use of a fan of the neces. 
sary capacity connected to the ducts 
from the hoods. Consequently this 
system has been installed in the ecast- 
ing shops of a number of factories 
with, as a rule, satisfactory results. 
ven in some of these installations, 
however, the above standard is not 
always reached, the fan capacity being 
inadequate with regard to the number 
and the size of the hood openings con- 
nected to it. The value of the extra 
general ventilation produced by fans 
may be again referred to, tending as !' 
does to the maintenance of a more com- 
fortable working temperature. ro- 
vision should always be made for the 
removal of the products of combustion 
from the workroom. We have ob- 
served that this is not always done 10 
the case of gas-heated pots. 

The floors of most casting shops at 
not kept as clear of lead waste as 
should be. The waste consists larg 
of splashes made during casting, © 
amount. 


very considerable in | 
presence on the floors, benches, 
gives an untidy appearance ( 


shops and tends to lower the stam 











: leanliness of working throughout. 
-his respeet, the factories of Great 
One pritain compare unfavorably with 
a recently seen abroad. 
| Viving.—The use of mechani- 
»| methods for mixing paste is now 
arge yore common and accordingly this 
elng ~ork is more frequently separated from 
vot of pasting. Hand mixing is, 
however, still earried on in some works 
and is then done in the pasting shop, 
silly at the pasting benches but 
leet eometimes at special benches. In one 
sree factory both methods of mixing 
All our observations 
ad to prove the correctness of the 
008s views expressed by Dr. Legge in his 
nort namely, that hand mixing 
bench in the pasting shop 
‘ast Jiould be discouraged, and that a 
ries separate mixing room is. desirable. 
Uts, We already referred to the few 
lead poisoning among the 
employed on mixing alone in 
® (epartments separate from pasting. 
her foo much stress, however, should not 
ON- he placed on this relative immunity, in 
kira view of the small number employed. 
ans the following particulars apply to 
| iixing departments which are separate 
rom pasting, the hand method being 
considered under Pasting. 

‘he mixing shops are, in general, 
‘utis'actory. The floors in all cases 
dave been construeted to conform with 
‘he requirements of the Regulations 

is elsewhere, they are sometimes 
«lowed to get into disrepair. 
the preparation of the paste ma- 
1! involves the following operations 
v oxide of lead: (a) unheading 
ls of oxide (litharge or red 
scooping from barrels; (c) 
rarely done); (d) weighing; 


rYyTS 


mixing, wet and dry. 


gs, ire in vogue. 


1g 1 
LL tne 


» have 
(CASesS ol 


mivarse 
LILIA bw 
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The unheading of barrels of oxide is 
generally done in a rough and ready 
way; fortunately this operation 1s 
infrequent except in the larger fac- 
tories. It presents dangers, owing 
to the particularly fine dust cloud 
to which it gives rise when the parts 
of the lid are foreed back and the 
packing paper opened out. It is not 
the practice to place the casks under 
exhaust ventifation during this opera- 
tion. One firm has utilized a drilling 
machine, which, by means of a bit 
rotating at the end of a radial arm 
earried on the spindle, drills out the 
wooden cover. While this does away 
with the rough operation of breaking 
open the cask head, it does not elimi- 
nate the dust which rises when the 
packing paper is removed. ‘To obvi- 
ate unheading, one firm has designed 
a type of metal drum, fitted with a 
cover held by swivel clamps, in which 
the oxide is sent by the lead oxide 
manufacturers to the accumulator 
factory. 

The problem of providing really 
satisfactory exhaust ventilation at the 
cask during scooping is not a simple 
one, the difficulty being to insure 
removal of the dust at all stages. 
A hood above the cask is usually pro- 
vided, the exhaust draft being directed 
upward, but this arrangement tends to 
interfere with the worker who, in 
consequence, raises it to such a height 
that the draft becomes negligible. 
When the material gets low in the 
‘ask, the man bends further over it 
and thus is consequently more exposed 
to the dust created. We 
that there would be _ less 
shallow container placed in a canopied 
compartment were provided for the 
oxide, exhaust ventilation being applied 


consider 
risk if a 
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at a low levelat the back of the com- 
partment so that the flow of air is 
always inward past the worker. The 
same arrangement for exhaust might 
be adopted, even if the scooping is done 
directly from the cask. The applica- 
tion of exhaust ventilation to weighing 
is necessary and should present no 
difficulty. We are not, however, satis- 
fied that the meticulous weighing of 
the oxide is essential. 

A relatively small amount of pre- 
paratory dry mixing is done in 
mechanical mixers. Wet mixers, us- 
ually of the kneader type, are, in a 
few large works, mechanically fed, but, 
in the majority, are charged by hand. 
exhaust ventilation 1s required for the 
operations of charging all mixers, and 
for the emptying of dry mixers; the 
usual method of application is by 
means of telescopic hoods. 

We consider that more consideration 
should be given to the details of the 
exhaust arrangements for all these 
operations which, we feel, could and 
should be considerably improved. 
There would appear to be an inclina- 
tion to adopt a standard design of 
apparatus which does not give entirely 
satisfactory results. 

The sequence of these operations 
necessitates the transference by hand 
of the lead oxide from one operation to 
the next. The application of exhaust 
ventilation during such transference 
is impracticable, but we do not con- 
sider this of moment so long as the 
oxide in the receptacle is not disturbed. 

Pasting.—Mixing of paste by hand 
and pasting account for 35 per cent. 
of all the cases of lead poisoning noti- 
fied during the last seven and a half 
years. ‘These processes, therefore, call 
for special consideration. We have 
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examined carefully every detail 4. 
sociated with them and we belieyp that 
each process, even though some ,,, 
apparently insignificant, plays a par 
in producing the mass effec which 
gives rise to the high incidenge ,; 
poisoning among the workers engage; 
on these processes. As already statoj 
little or no progress has been made jy 
reat Britain in the direction 9; 
substituting mechanical methods {yy 
the pasting process, pasting by han) 
being still the universal method, 4). 
though the Planté plate (unpasted) j; 
in favor as the positive for certain pur 
poses, the great bulk both of positiys 
and of negative plates are still of th 
pasted type. 

The pasting room usually presents 
no special features; floors and benches 
are in accordance with the require- 
ments of the Regulations, although 
from time to time one or both are 
found in want of repair. 

The average air space provided for 
each worker exceeds the required 
minimum, but we have found that 
such compliance does not necessarily 
prevent too close proximity of tlie 
workers. This, we consider, 1s 
matter of considerable importance as ® 
factor liable to increase the dust con- 
tent of the air for each individua’ 
worker. The better separation of tl) 
careful from the careless worker |s 0 
importance in this respect, and W 
think, therefore, that a sufficient le 
of workbench should be allotted 
each worker. | 

Where mixing is by hand, scoop!" 
from the barrels of oxide which 8! 
brought into the pasting shop 
there unheaded, as well as Ww ight : 
of oxide, is also done in the past! 


shop. The weighed material Is (° 











ul as rransierred to a bench for mixing, 
re that either by the paster himself in the 
nO ds -nall works, or by special workers. 
a Dar The risks attendant on these opera- 
whiel ‘ons are consequently present not 
hea of only to the mixer but also to the paster. 
gaged \Jthough we have always regarded 


vith apprehension the exposure of the 
rey to such additional risks, we 


‘is 
pido 


"I ? 
tated 


acl : 
ade ly 


dij 


a of have, until recently, not been able to 
ls for sonurm our fears. ‘The recent oecur- 
han renee of a large number of cases of 

\. ME lead poisoning among the pasters in 


d) is nyo factories where this method of 
working is employed has, we think, 

sitive ME {urnished evidence of the correctness of 
views. The advantage of sepa- 

rating the process of mixing from that 


in our opinion, demon- 


aente of pasting Is, 
nches strated. 
' Although we have emphasized the 
r to the paster from hand mixing 
where this is done in the same shop, we 
overlook, in view of the num- 
her of cases Which oecur among pasters 
in shops where separate mixing depart- 


are provided, the risks asso- 


CAnDOt 
d for 
wired 
that ment 


arily cated direetly with pasting itself. In 


4 ; t 
the “pure OF tne iAet 


that the paste comes 
is a io the paster in a moist condition, it 
impossible to prevent a certain 
drying and _ this, if 
disturbed, generates dust. The over- 
thi ws ol the men also become coated with 


COn- unount trom 


which also dries, with like re- 


rth ‘er pasting, the plates are usually 
Tessed, being separated paper 
or cloths. separators 


by 
These 
ping © subsequently removed, and here 
r here is some risk which is 
‘uated if the cloths or papers 

hing “ tirown about the floor or benches 
In the 


ag practice we have noticed. 
? es Where cloths are used, these 





ELECTRIC ACCUMULATORS 








463 


are washed before being used again, 
but we have not seen proper arrange- 
ments made for drying them. We 
have found them hung on lines in the 
pasting room or, in one case, dried on 
the hoods in the casting shop. In the 
absence of a chamber specially pro- 
vided for this purpose, we think the 
drying room is the most suitable place. 
We do not, however, feel justified in 
making any specific recommendations 
on this point. 

Before being dispatched from the 
pasting the plates may be 
examined at special benches and by 
special workers. A deal of 
dry oxide collects on these examimna- 


room, 
good 


tion benches. 

As previously mentioned, the air of a 
pasting shop confined to pasting alone 
may contain considerable quantities of 
lead oxide dust. Ixeeping the floor in 
a wet state undoubtedly prevents the 
development of dust, but there are 
numerous other points, as we have 
already indicated, at which dust is 
generated. Under the present Regu- 
lations, localized exhaust ventilation 
benches where 
In our opinion, 


required at 
pasting alone is done. 
such provision should be made in all 
eases for these benches, for this will not 
only reduce the amount of dust present 
in the air from all sources, but will at 
the same time remove the unpleasant 
fumes—in particular of ammonia— 
which may be given off from the wet 


is not 


paste to an extent which causes dis- 
the exhaust 


ventilation is already applied, in not a 


comfort to workers. 
few instances, at pasting benches with, 
we believe, good results. 

The manufacture of the iron-clad 
type of plate, to which reference has 
already been made, cannot be con- 
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sidered as pasting, since the operation 
involves the use of lead oxide in a dry 
form. ‘She special machinery em- 
ployed for packing the tubes runs at 
high speed, and the process would 
be attended with considerable danger 
in the absenee of the right kind of 
precautions. The firm concerned has 
enclosed the machines in suitable com- 
partments, to which exhaust ventila- 
tion has been applied. We instance 
this particular form of plate because it 
may wel! happen that the substitution 
of the dry compound in place of the 
paste may be extended, and any new 
regulations should provide for this. 

We have not thought it necessary 
to refer in detail to the construction of 
some modern types of plates—e.g., 
circular and box-riveted—the risks 
In pasting being very similar to those 
already mentioned. 

Drying after Pasting—The usual 
practice, except in the smaller works, is 
to provide a separate room or chamber 
In which pasted plates are dried, the 
room being kept at a moderate tem- 
perature by means of steam pipes or 
gas jets. Where special rooms are not 
provided, the plates are dried in the 
pasting shop; this practice adds to the 
dust of that department and is a 
hindrance to the maintenance of the 
floor in a damp condition. 
fitted with 
racks on which the deposition of dust is 
generally considerable. 


The drying room is 


The removal 
of the plates from the upper racks after 
drying must inevitably give rise to the 
disturbanee of the dust, at or above 
breathing level. To what extent this 
the usually 
ascribed to the fume from “tacking”’ 

among men employed in the forma- 
tion department who may remove the 


account for cases 


may 


THE JOURNAL OF INDUSTRIAL HYGIENE 


plates from the drying room, we eap. 
not say, but there is reason to think 
that this risk is not negligible. Whjlo. 
therefore, we favor drying in , 
separate chamber, it seems necessary 
to bear this risk in mind and to take 
steps to prevent the accumulation an 
disturbance of the dust. 

Processes Preparatory to Forme. 
tion.—Before being taken to the for. 
mation room, groups of positive and 
negative pasted plates, respectively. 
are temporarily connected together yy 
a lead burning process (tacking), east 
bridges with long finger terminals 
being employed for the purpose of 
connecting the plate lugs together, 
The lugs must be bright and clean and 
therefore are brushed or otherwise 
cleaned, with consequent risk for the 
“tacker’ of contact with lead oxide 
dust. The work is done in a lead 
burning department under conditions 
as described for that process. 

Formation.—The formation of the 
plates is required by the Regulations 
to be done in a separate department, 
which, in view of the evolution of acid 
vapor in the process, should be as 
open to the atmosphere as possible, 
so that ample ventilation may be 
secured. In some cases, a specia' 
building of this character, entirely 
separated from other departments, ! 
provided—an arrangement which We 
think desirable. We have visited 4 
few factories where, although the 
formation room complies with the 
Regulations as to separation, yet 
owing to its being placed between other 
rooms, the acid fumes penetrate as 
these rooms to the discomfort 0! the 
workers employed there. Continued 
experience confirms the view that the 
acid fumes do not cause injury | 


Oct., 192 














pealth, although we have not found 
‘hat work in the formation room is 
peneficial to those suffering from bron- 
shitis and allied affections. It is not 
‘he practice in Great Britain to pro- 
vie fans for the general ventilation of 
‘yyese rooms. Unless this department 
<olated and ample through ventila- 


‘ion maintained at all seasons of the 


vear, such a method of insuring good 
ventilation is, we think, 


~ 


general 
ecessary. 

After the groups of plates, tem- 
porarily joined together as already 
described, are placed in position in the 
ells containing the acid, with the 
necessary separators between the con- 
secutive plates, the finger terminals of 
‘he positive and the negative groups 
are connected together in series by a 
ead burning process also known as 
tacking, long thin strips of lead being 
emploved as connectors. A tacker 
may make 2,000 such “spot” connec- 
tions in a day, covering a wide area, 
lepending on the size of the formation 
room. ‘There is risk of lead poisoning 
‘vom the fume given off in such a 
process, but the application of loeal- 
vel exhaust ventilation over such a 
wide area would appear to be im- 
practicable. In the absence of such 
exhaust ventilation, the danger could, 
we believe, be largely removed by 
olming the plates mechanically by 
ips or other connectors. We think 
‘is method might well receive greater 

‘ention from the trade as we know of 

instance where a considerable 
‘duction of tacking has been made 
its adoption. So long as tacking is 
cessary, a high standard of general 
wilation of the formation room is 
“(lured sinee it provides the only 
le means of reducing the effects 
the lead fume. 
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After the plates have been formed, 
a process which, in itself, involves no 
lead risk to the workers, they are 
removed from the formation cells, and 
the individual plates disconnected. 
Before being dried off, the plates may 
be scraped, washed, pressed, or 
straightened, as necessary. A sepa- 
rate washing room is provided in some 
cases. 

The risk from dust of lead oxide in 
the formation room itself is small, and 
arises chiefly from handling the dried 
plates prior to forming. ‘The amount 
of dust produced in this way can only 
be limited by careful working. There 
is little dust from handling the formed 
plates. ‘So long as care is taken to 
prevent accumulation and drying of 
the scrapings and residues produced in 
the incidental processes following for- 
mation, as described, there is little 
risk. 

Drying after Formation.—The dry- 
ing of the plates subsequent to forma- 
tion may be carried on in the same 
room as that used for drying the un- 
formed pasted plates or in a separate 
room. The dust which falls from a 
formed plate is small in comparison 
with that from an unformed plate. 

A considerable amount of trucking 
work is associated with the transport 
of the plates to and from the formation 
room. A certain amount of dust 1s 
unavoidable and can only be reduced 
in this, and other similar carrying 
work, by care in working. 

Trimming of Formed Plates.—e- 
fore the formed plates are permanently 
grouped together, the surfaces of the 
lugs require to be cleaned again so 
that they may be bonded to the con- 
necting bridges. Formerly this was 
done by hand filing and wire brushing; 
methods 


more 


recently mechanical 
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have been developed. We have not 
seen the use of a sand blast apparatus 
for this purpose. In addition to the 
cleaning of the lugs, the edges of the 
plates are also frequently scraped in 
order to expose the metallic surface. 
This is even more necessary for plates 
used with celluloid cases, so as to 
improve their appearance. The ex- 
tent of such cleaning may be reduced 
if the paster wipes the edges of the 
plates clean after pasting. 

Trimming operations give rise to 
dust, and this accounts for the high 
incidence of poisoning among the 
workers concerned. The work is un- 
skilled in character, and not infre- 
quently is relegated to young persons. 
In view of the risk, we regard this 
work as unsuitable for such persons; 
25 per cent. of the notified cases among 
trimmers have occurred among young 
persons under 18 years of age. 

Iixhaust ventilation has been ap- 
plied with varying degrees of success. 
In those abrading or cutting opera- 
tions where large particles as well as 
fine dust are produced, it 1s an un- 
satisfactory arrangement to apply the 
exhaust in such a way that the former 
as well as the latter are drawn through 
the fan. An interceptor should be 
fitted in the branch to trap the large 
particles so that they fall into a box 
or other collector which can be with- 
drawn for cleaning at frequent inter- 
vals. We see no reason, therefore, 
why efficient exhaust ventilation 
should not be applied in every case. 

Lead Burning and Section Casting.— 
Positive and negative plates, respec- 
tively, are permanently grouped to- 
gether, the numbers varying according 
to the requirements of the cell of which 
the group is intended to form one of 
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the electrical poles. The connectioy 
consists of a bridge of lead whigh 
carries a short tailpiece or post to act 
as a terminal of the finished cell. Th, 
bridge is bonded to the lugs of ec} 
plate of the group by fusing they 
parts together, either by lead burning 
the usual method, or by a casting 
process known as_ section casting. 
Special holders or jigs are necessary 
in all cases to hold the plates in eo». 
rect alignment. 

Generally speaking, lead burning jy 
an accumulator works refers to this 
particular work. In some instances. 
however, actual parts—e.g., bridves 
and lugs—are also produced from 4 
“stick’”’ of lead by means of the blov- 
pipe; the connection to the plates is 
made in one operation, a suitable 
mold being used to give the required 
form. Lead burning is also employed 
for sealing the edges of the lead linings 
of wooden battery cases (a process 
sometimes termed chemical burning or 
plumbing). We regard all such proc- 
esses as lead burning, for the risks 
from fume produced at high tempers- 
ture are identical. 

In a large factory, lead burning may 
therefore be carried on in a number o! 
departments. The requirements 0! 
the Regulations, viz., as to cubic 
space, through ventilation, ete., p- 
plicable to rooms in which lead burning 
is carried on, are, in general, observed 

We have already referred to the 
amount of lead shown by analysis to 
present in the air in the vicinity of this 
process. Localized exhaust ventil’- 
tion has, within the last few yea! 
been installed in a number of works 
Such exhaust was recommended bY 
Dr. Legge in 1901, but no requireme!! 
was embodied in the Regulation 
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«hich followed, no doubt on account 
«the difficulties of applying such ex- 
cane! ventilation to some branches of 
the work. These difficulties would 
appear to have been overcome except 
» yovard to the lead burning of case 


} 
A 


nines. If an average inlet velocity 
of 150 feet per minute over the front 
o¢ the hood is maintained and the 
work is properly placed in relation to 


‘he hood, the fumes will be removed 
hy the exhaust. 
‘Woe recognize the fact that efficient 
exhaust ventilation is also necessary 
for chemical burning however it may 
he carried on; but in those cases where 
‘he lead lining is sealed on the inside, 
application of exhaust ventilation 
ears to be impracticable. No 
doubt the fact that clean metal alone 
‘s handled minimizes the danger to 


came extent. Moreover, the work- 
rooms are spacious, but ventilation by 
propeller fans, as recommended by 


Dr. Legge, has not been adopted. 
In section easting, the molten lead is 
poured direetly into a mold which 
‘the bridge and connects with the 
‘igs of the plates. Such an operation 
identical with easting, but is on a 
scale. The seetion easter, like 
cad burner, comes into contact 
1 the dust on the formed plates. 
after Lead 
pinning and Section Casting.—A cer- 
‘in amount of trimming, filing, and 
ig may be necessary after lead 
: and section casting, but the 
ses and risks are similar to those 
isly deseribed. 
hling~—The work of fitting 
cells is known as assembling. 


} 


Processe S 


* >. 
“Lary 


‘ors or distance pieces of wood, 
or celluloid are inserted be- 
onsecutive plates by the assem- 
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bler. The assembled cells may then be 
passed on to a worker, known as a 
battery finisher, or the assembler may 
complete the work of fitting up the 
cells. Assembling of small-sized bat- 
teries is often done by women in a 
separate department under conditions 
which in general are satisfactory. 

The chief dangers associated with 
this work arise from handling the 
plates and from any loose dust which 
may fall from them. We consider the 
risk slight if due regard is paid to 
cleanliness of the benches. Occa- 
sionally a little filing of the edges of 
the plates and lead burning are done 
by the assembler which may require 
precautions appropriate to these 
operations. 

Battery Finishing.—As_ previously 
stated, this process may form part of 
the work of the assemblers, but in 
large factories it may be done by other 
workers in a separate room. 
finishing includes the sealing up of the 
cells and connecting the cells together 
into batteries. 


Battery 


Sealing is done In 
certain types by means of pitch, heated 
to a sufficient temperature to become 
liquid. We draw attention to this 
work because in two factories we have 
found that the exhaust stacks over the 
pitch pots were connected to the 
ventilating system for lead processes. 
In both instances the exhaust draft 
was found to have fallen, owing to the 
blocking of the duct and fan by con- 
densation of the fume from the pitch. 
In our opinion, separate exhaust ar- 
rangements are required. Where cel- 
luloid cases are used, the sealing 1s 
done by means of a solution of celluloid 
in amyl acetate; but the quantity of 
the solvent used is small, and if good 
general ventilation is maintained, no 
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effect on the workers is to be an- 
ticipated. 

Lead burning or soldering is re- 
quired in battery finishing in order to 
connect the intermediate poles of op- 
For this purpose, lead 
straps are bonded to the terminal posts 
on the bridges by either of these 
methods. 

Recovery.-Recovery processes are 
not usually carried on in the smaller 
accumulator works; the waste lead 
material as produced is placed in casks 
or sacks and sold at intervals to smelt- 
ing firms. 

[n a large proportion of the works 
the usual practice is to install a special 
melting pot or pots in a separate 
department so as to conform with 
Regulation 2. Owing to the low 
working temperature, recovery is not 
complete, and the residue produced, 
which consists largely of lead oxide, 
is dispatched at intervals to the smelt- 
ing firms for further treatment. The 
clean metal is cast into open chills, 
placed on the floor of the shop. The 
conditions in such a scrap “lead” 


posite sign. 


melting department must necessarily 
he less satisfactory than those in the 
easting shop proper, on account of 
the stacking of the waste material 
brougcht for treatment and of the 
greater amount of dross produced. In 
a few cases such waste material is 
deposited in a partially enclosed bin, 
hut frequently it is dumped on the 
floor. The latter procedure must 
obviously give rise to a considerable 
amount of dust, unless the floor is kept 
constantly damp. 

Hieh temperature furnaces for a 


more complete recovery of lead are 
installed in a few of the largest works. 
These are either reverberatory or blast 


furnaces. In two instances both typo. 
are in use. In our opinion the yo of 
reverberatory or blast furnaces for thi: 
purpose brings the premises within th» 
provisions of the Lead Smelting Reoy. 
lations. We find, however, that thes: 
Regulations have not been applied jy 
all cases. The processes and methods 
of working are similar to those de. 
scribed in the report by Dr. Collis oy 
“Dangerous or Injurious Processes 
in the Smelting of Materials Contain. 
ing Lead’ (5). We recommend that 
the Lead Smelting Regulations be 
enforced in regard to the smelting 
processes in accumulator works. For 
this reason we have not made any 
recommendations for smelting proc- 
esses in the revised Code which we 
have drawn up for accumulator works. 
Moreover, we think that such recom- 
mendations would inevitably make the 
new Regulations complicated and 
confusing for the majority of the works 
in which these processes are not car- 
ried on. 

Where scrap lead melting alone is 
done, the Lead Smelting Regulations 
eannot be enforced. It is necessary, 
therefore, that the Regulations for 
accumulator works should continue te 
deal with such melting. 


Processes of Repa ir 


The processes carried on in repail 
works, which are usually workshops 
under the Factory Acts, mainly con- 
sist of casting, abrading, and lad 
burning, and are identical with tho-e 
found in the manufacturing prem! 


Exhaust ventilation is provided at th! 


_ 


lead pots, operated by natural means 
as is done in the factories, and in one 


| 


instance we have seen some eifort mag! 
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. yse of a fan to remove the fumes 
sven off in lead burning. 


{ 


\ high standard of cleanliness is as 
ossary in repair as in manufac- 
‘uring premises. In the large repair 
yks substantial flooring is usually 
but this is not always the case 
»thesmall works. Suitable construc- 
‘on of floors and benches Is necessary 
sich premises because the dis- 
»antling work in particular produces a 
eon iderable amount of wet sludge con- 


moved, may give rise to dust on 
Our observation of these 
mises makes us think that it is not 
nly desirable but possible to improve 
conditions found in them by the 
ication of the appropriate Regula- 
‘ions of the full Code governing the 
anufacture. 


er 


\iepICAL SUPERVISION AND WELFARE 


\part from workroom conditions, 
we have also considered those relating 
the medical supervision of the 
rorkers, the arrangements for the 
niiness of the person and clothing 
‘the workers, and for the taking of 


Periodic Medical Examination 


\ithough the present Code of Regu- 
ns only the medical 
wnination of workers in a lead proc- 
defined in those Regulations, 

wv the general practice to extend 
amination to all other workers 

' in the manufacture. We 
voluntary extension by 
turers is to be commended. 
occasionally observed that 
ments not made for the 
‘ion of workers absent at the 
of the regular monthly examina- 


requires 


,rc 
inis 


are 





ELECTRIC ACCUMULATORS 





469 


tion. The employment of such work- 
ers without a certificate from the 
surgeon is of course illegal. We have 
found that the accommodation pro- 
vided for the surgeon in whieh to make 
the examination is not always satis- 
factory. In view of the possibility of 
the examination becoming somewhat 
more detailed in the future, better 
provision for this examination will 
undoubtedly be required. One of us 
recently visited an accumulator works 
abroad where a well-appointed sur- 
cery, fitted with appliances for weighing, 
for estimating the blood pressure, and 
forurine testing was, among other things, 
provided. At the present time, any- 
thing in the nature of such a detailed 
examination would be out of the ques- 
tion in many factories in Great Britain, 
owing to the nature of the accommoda- 
tion provided. 

A further reduction in the number of 
eases of lead poisoning cannot, we 
think, be expected as a result of the 
monthly medical examination of the 
workers until there has been found 
some method of determining the earlier 
signs of lead intoxication which will 
make possible more exact diagnoses 
than are now obtainable from clinical 
symptoms alone. It has been sug- 
gested that an examination of the 
urine for lead content might assist 
in the early diagnosis of plumbism. 
Iexeretion of lead in the urine is one 
of the normal channels of elimination, 
so that the sudden absence of lead in 
the urine or any diminution in the 
average amount of lead 
might well be regarded as a danger 
On the other hand, it is not 
possible to be certain that the amount 


excreted 
signal. 


of lead ingested day by day 1s the 


same. fxamination of the blood for 
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punctate red eells would appear to 
be the most promising method for 
determining a condition of toxicity 
before actual symptoms occur. ‘The 
ralue to employers and workers of 
some such indication will undoubtedly 
be very great, and it ddes not seem 
to us out of place in this report to draw 
attention to such a possibility, so 
that both parties may be prepared 
for an extension of the scope of the 
medical examination. 

In spite of the present limitations, 
there 1s no doubt that the monthly 
examination of workers in accumula- 
tor works has prevented the develop- 
‘cases of lead 
poisoning, as it affords the surgeon 


ment of many severe 


opportunity to suspend from work, or 
to transfer to non-lead work, those 
showing early clinical symptoms. Oc- 
casions arise, however, in which a more 
frequent examination by the surgeon 
might be of advantage and we feel 
that provision should be made in any 
new Code of Regulations for an exami- 
‘The sur- 
eeons responsible for the examinations 


nation at shorter intervals. 


In accumulator works have particular 
difficulty in transferring affected work- 
ers to non-lead work, owing to the 
limited amount of such work available, 
and where such alternative employ- 
ment is not available, complete sus- 
pension from employment becomes 
inevitable and may lead to hardship. 
[tis often alleged when a man con- 
tracts lead poisoning at an early stage 
of his employment that this is in 
large measure due to his physical con- 
dition work. 
Though we do not agree that this 


when he eommeneced 


sequence is of such frequent occurrence 
as is generally alleged, we do think it 
desirable that persons should be ex- 


amined by the surgeon within goy, 


‘I 


days of commencing work in a Joa) 
process in accumulator works. Sy¢}, 


examination should without fail. jp. 
clude urine examination. Where dep. 
tal treatment is found to be necessary 
this should be insisted upon as a eop. 
dition of employment. We think tha; 
employers would be well advised ty 
give more consideration to the proyi- 
sion of facilities for the dental treat. 
ment of workers in lead processes 
Good has no doubt been done in the 
past by the advice given to the workers 
by the surgeons, but this must neces. 
sarily be limited by the inability of 
many workers to follow it. 


Personal Hygiene 


Protective Clothing —Under the ex- 
isting Regulations, provision of oyer- 
alls is required only for those persons 
employed in the manipulation of dry 
compounds of lead or in_ pasting. 
Many firms, however, go beyond this 
requirement and provide overalls jor 
the greater proportion of their worxer 
indeed, it is common to find that over- 
alls are provided for those employed 
on casting. Notwithstanding this ex- 
tended provision, it is not infrequ 
found that the overalls are in 4 
state of repair. For such wor 
pasting and mixing, rubber aprots, 
which ean be washed and kept clean, 


te 
it 
‘ 


1 


are also sometimes provided in 
tion to overalls. Such aprons seen '0 
us to be very desirable, as other! 
the overall becomes coated with ead 
ultimately dries ane 


So important ( 


paste which 
vives rise to dust. 

. . a ] . 
we think this, that we consic 


wh) T\- 


provision, which is being made 
tarily by some manufacturers 
great advantage, should now } 


rma 
arene’ 














| »mpulsory throughout the trade. 
Head coverings are also provided by 
me manufacturers. On the other 
hand, it is not uncommon to find 
that the men wear their own caps 
juring work. ‘These naturally become 
sovered with lead oxide in time, and 
feel, therefore, that those persons 
| employed in the manipulation of raw 

vide of lead and in pasting should 

also be provided with suitable head 
coverings, Which, like the overalls, 
should be washed and renewed as 
often as may be required. 

Again, the fact that the Regulations 
require the floors of the mixing and 
pasting shops to be kept damp has 
led some firms to provide the work- 
nen in these shops with footgear. 
Similar provision is also made in some 
cases for those working in the forma- 
ion room where the floors are con- 
stantiy wet. Those with experience 
f accumulator works will realize at 
nce the damage to leather which arises 
rom eonstantly these 


« 


ions, and we have seen men working 


iv 
We 


werking in 


worn and leaking boots, their 
constantly wet throughout the 
| think, be de- 

ntal in the long run to their gen- 
ral | ‘alth. 


fala 
nis must. we 


Here, again, we consider 
clogs, made 
intarily by some firms, should now 
required in all 


the provision of 


eases for these 


accommodation for the storage 
‘alls is, in general, satisfactory; 
ic larger works a separate room is 
‘od, in the smaller works a cup- 
or cupboards, placed 


A Ul NO} 


either 
to it 
not 


itself or 
Tves for this 
Ways easy 


* 


adjacent 
purpose. It is 


in the smaller works to 


suitable where a 


provision; 
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separate room cannot be_ provided, 
we do not think that exception should 
be taken to a cupboard in the work- 
room. We have from time to time 
found considerab!e laxity in the man- 
ner in which overalls are deposited, 
and have not infrequently found them 
thrown on the benches of the pasting 
shop and elsewhere. This, of course, 
is a contravention of one of the ‘Du- 
ties of Persons Employed” and em- 
phasizes once again the need for con- 
stant supervision of the carrying out 
of the Regulations in detail. 

Cloakroom Accommodation.—Al- 
though cloakroom accommodation is 
universal, the standard varies widely; 
even in some of the larger works the 
conditions do not compare favorably 
with those found in many works where 
no dangerous process is carried on. 

Messrooms.—The arrangements for 
the workers to take their meals call for 
no comment. These we believe in all 
‘cases meet the requirements of those 
persons who stay during meal hours. 

Washing Accommodation.—Washing 
accommodation is always provided and 
as a general rule the standard both as 
to provision and as to cleanliness 1s 
satisfactory, particularly in some of 


‘the larger works where considerable 


progress has been made in this diree- 
tion. The difficulty of maintaining a 
good standard lies not in the larger 
works but in the smaller works where 
the supervision of the accommodation 
is left to the workers themselves. In 
such cases laxity occurs, and basins 
and fittings may fall into disrepair. 
The foregoing remarks apply to an 
even greater extent to the accessories — 
towels, soap, and nail brushes. 

There is no doubt that either of the 
alternative forms of washing accom- 
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modation allowed by the Regulations 
is satisfactory, but on the whole the 
spray type over a trough seems to us 
to be preferable. 

Baths.—The bath accommodation 
provided in all cases meets the re- 
quirements of the Regulations; in some 
factories it is of a highly satisfactory 
character and the arrangements for 
the men to take their baths are well 
organized. We have, however, noted 
one or two instances where the slipper 
baths provided in the small works are 
inconveniently arranged and without 
that necessary comfort which is_ so 
obviously desirable if men are to be 
encouraged to take baths. Some firms 
still avail themselves of the latitude 
allowed them to make use of public 
baths by approval from the Chief 
Inspector. We think this latitude 
should still be granted in order to 
mect the case of the smaller works 
which are situated near public baths. 

The present Regulations specify a 
weekly bath for men engaged on cer- 
tain processes, but we would like to see 
more encouragement given to the 
workers to avail themselves of a bath 
after each day’s work. We realize the 
difficulties both in the large and in the 
small works, but we think that, by the 
extended provision of shower baths 
suitably arranged, men might in time 
be encouraged to develop the habit of 
taking a daily bath before leaving 
work. Not only does the bath remove 
the lead dust from the body, but by 
keeping the skin in good condition it 
helps to maintain the worker in good 
general health—a very important mat- 
ter to those employed on a dangerous 
occupation. 


GENERAL OBSERVATIONS 
Duties of Persons Employed 


It is usually difficult for an ip. 
spector when visiting works to deter. 
mine whether the workers are in thp 
habit of carrying out the duties jyp- 
posed on them under the Regulations. 
Rarely does one meet with an actua] 
infringement during the visit, but we 
have noted from time to time some 
irregularities of this kind. Probably 
the most frequent is the careless depo- 
sition of overalls—more especially 
during necessary temporary absence 
from the workrooms. <A earefu! work- 
er, appreciating the risks connected 
with his work, might reasonably be 
expected to carry out his duties, even 
at some little inconvenience to him- 
self. As illustrating more striking 
neglect of duty on the part of some 
workmen, we have found a man 
smoking during work, cigarettes in the 
pockets of overalls, and even food in- 
troduced into the workrooms. No 
Code of Regulations, however strin- 
gent, can produce full results unless 
those for whose protection it is made 
faithfully share the burden of observ- 
ance. We do not think, therefore, 
that there should be any relaxation of 
the duties imposed on the workers, for 
it is a matter of regret to us to note 
that there is not a higher standard of 
co-operation among the men them- 
selves in the observance of the Regula- 
tions. So strongly do we feel this, 
that, in our opinion, the penalty ‘or 
the contravention of certain of the 
duties imposed on the workers shoul’ 
fall upon them alone, without the 
necessity for the occupier to prove 
“due diligence” as required by the 
present Act. 


11H 

















Compliance with the Regulations 


The irregularities observed during 
yp yarious visits do not, in our 
syinion, indicate that the firms as a 
«hole regard their obligations lightly. 
‘ve do. however, consider that there is 
oat need for a closer attention by 

management to detail and super- 
We have considered very 
earefully the question of including a 
specific regulation 


Visit yn). 


g requiring definite 
supervision by a responsible person 
specially appointed for the purpose, 
byt our conclusion is that no material 
advantage could be derived from a 
statutory requirement of this nature. 


RECOMMENDATIONS 


[t will be gathered from the fore- 
coing review of the conditions in the 
ndustry that, In our opinion, some 
alteration in the present Regulations 
is desirable, chiefly in order to secure 
the application of exhaust ventilation 
processes and a_ higher 
standard of cleanliness throughout the 

rics, as Well as the inclusion of repair 


tO certain 


nises 


Action Taken 


Anew Code of Regulations (6), based 
on this Inquiry, came into force on Jan- 
wary 19, 1925. This Code introduces 

rtant changes and further de- 

ie various safeguards aimed at 

ld Code. New requirements 

also been added to reduce the 
clated with certain operations. 

uanges thus effeeted are briefly 

(to in the following summary: 

new 
s strengthen the previous 


oom Conditions.—The 


Lion 


urements governing (a) separation 


ry ‘Mmccseq: / 


3; (6) minimum air space 
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per worker; (c) construction, main- 
tenance, and cleanliness of floors and 
workbenches; (d) application of ex- 
haust draft to processes giving rise to 
dust or fume; (e) design of dross 
receptacles. 

New requirements have been added 
to insure (a) adequate spacing of 
pasters; (b) provision in each work- 
room of receptacles for waste likely to 
give rise to dust; (c) suitable dimen- 
sions and arrangement of racks or 
shelves in rooms where pasted plates 
are dried; (d) efficient extraction ar- 
rangements for the removal of the 
products of combustion produced in 
the heating of melting pots. 

Welfare and Personal Hyqiene.— 
The new regulations demand improved 
standards with respect to overalls and 
to messroom, cloakroom, and lavatory 
accommodation. 

Medical Examination of Workers.— 
A modification has been introduced to 
insure an examination within the seven 
days immediately preceding or suc- 
ceeding the day of first employment. 
A further change in the previous re- 
quirement of monthly examinations 
enables this period to be altered where 
desirable. 

Prohibition from Employment — of 
Certain Class of Persons.—Young per- 
sons under 18 years of age are now 
definitely prohibited from employ- 
ment in any lead process, and both 
women and young persons must not 
be allowed to be employed in a room 
where the manipulation of raw oxide of 
lead or pasting 1s carried on. 

Repair.—The repair of electric ac- 
cumulators or parts now 
subject to those regulations in the new 
Code which may be applicable to the 
the 


thereof is 


work actually undertaken. As 
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practice in repair works is to stock 
ready-formed plates for the purpose of 
making the more extensive repairs, 
the manipulation of raw oxide of lead, 
pasting, and formation are not in- 
volved, and a number of the Regula- 
tions can have no application. In 
premises devoted simply to the clean- 
ing out and recharging of accumula- 
tors, the Regulations will not be re- 
garded as applicable. As a rule only 
very few persons are employed in such 
premises. Iflicient exhaust draft must 
now be applied to the work of lead 
burning and to the subsidiary abrading 


or cutting of pasted plates done in 
connection with it, and also to Jeg) 
melting pots. The workrooms 4, 
made subject to the conditions goyerp. 
ing cubie space, ventilation, constr. 
tion, maintenance, and cleanlines 
of floors and workbenches, Fy». 
ther, the prohibition of young person; 
under 18 years of age will apply, and 
also the requirements governing the 
medical examination of persons em. 
ployed in a lead process. Similarly. 
messroom, cloakroom, and lavatory ge. 
commodation will be necessary for 
such workers. 
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Mr, Saleeby insists on the very 
eecial. beneficial effects of visible 
cht rays against infectious disease, 
and as an incitement augmenting the 
nower to resist disease. Sunlight is 
the primary and most neglected means 
of health, but only by exact scientific 
research can its action be understood. 
The cities of Great Britain are the 
larkest on earth, thanks to our self- 
mposed curse of coal smoke. 

The quantity of phosphorus in the 

od of babies increases and the inci- 
dence of rickets decreases from winter 
to summer; the calerum content of the 
blood follows the same curve as the 
phosphorus content. Sunlight also in- 
the amount of iodine. The 
ack of sunlight is the chief factor in 
‘he causation of rickets. Sunshine can 

and prevent tuberculosis and 


i 


] 


Ol 


TFPASAS 


The curative action of the sun is 
jue to its light and not to its heat. 
The presence of pigment in the skin 
witords protection against excessive 
radiations. We do not yet know the 

cifect on the cells of the body 
produced by the varying rays of the 
pectrum extending from the roentgen 
the extreme left of the 
with their rapid vibra- 


Litt 


on 


TPT rin 
v LUTT) 


us and short wave length (one-ten- 
= li, oa e ° \ 
uulion h of a millimeter) through the 
‘erent ultraviolet rays, through the 


tun ld me 2S ; . 
or light rays, through the right- 
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hand or infra-red rays to the electri- 
cal waves, whose vibrations are less 
frequent and whose length is increased 
up to half a mile or more. Nor do we 
know the varying effects on the low 
type of cells—e.g., the red corpuscles 
and cells of malignant growths—or 
on the highest type of cells—e.q., those 
of the cerebral cortex. 

By lhght and light alone lupus (a 
local tuberculosis) may be cured by 
means of the [insen lamp. Tf insen 
light cures—in chief, at least—by help- 
ing the tissues to help themselves. 

In the least malignant and most 
superficial form of malignant disease, 
known as rodent ulcer, radium acts 
“like a charm.” The “climate of alti- 
tude” is not essential for the sun cure; 
the patient is cured by the action of 
light on the skin. 
masseur.’’ Exposure to light greatly 
increases the circulation. Light and 
cold seem to be the ideal combination. 

We must save sunlight in winter, 
and this is to be done by the substitu- 
tion of gas, coke, anthracite, and elec- 
tricity for the burning of soft coal in 
our cities. The laws against the de- 
struction of daylight by coal smoke 
and other 
be amended and strengthened. 

Milk is the food of food, but it must 
be pure and not contaminated. ‘To 
produce the best results it is essential 
that the cows must be fed in the sun 
and not in dark cowsheds or the milk 
will be deficient in vitamin A. Unless 
the milk is absolutely clean it should 

475 


‘The sun 1s the best 


noxious substances must 
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be pasteurized. The principles of 
heliohygiene and heliotherapy are: To 
“hasten slowly,”’ beginning with only 
a few minutes, and gradually increas- 
ing. 

‘lo use those sacred early morning 
hours which summer time in part re- 
stores to us, invaluable because they 
irradiate and invigorate us with more 
light than heat. 

To watch and go by the gradual tan- 
ning or pigmentation of the skin— 
a vital reaction as yet not understood, 
which constantly goes with good re- 
sults. 

‘l'o expose the outlying parts of the 
body, arms, and legs, rather than, and 
before, the trunk.—D. A. Coles. 


ARTIFICIAL SUNLIGHT AND ITS THERA- 
peutic Uses. By F. H. Humphris. Ox- 
ford University Press, 1924. 


Some of the salient points are here 
given of Dr. Humphris’ up-to-date and 
comprehensive treatise. 

Actinotherapy is in a state of evolu- 
tion. 
light are being invented and old ones 
improved. New uses for this form of 
therapy are being found every day. 

“Until the advent of the electric 
dynamo the only adequate source of 
ultra-violet radiation was the sun.” 
The ultraviolet ray may conveniently 
be defined as an invisible ray whose 


New sources of artificial sun- 


luminous frequencies are greater than 
those of the spectrum. 

The AngstrOém unit may be defined 
as a unit of wave-length measurement, 
whose length is one-ten-millionth of a 
millimeter. The muillimicron is one-mil- 
lionth and the micron one-thousandth 
‘The shorter the wave 
length, the more rapid is its vibratory 
Wave lengths vary from 


of a millimeter. 


frequency. 


the radium and gamma-rays on the oy. 
treme left (less than a thousand mil. 
lionth of a millimeter) to the clecty;, 
waves on the extreme right (more than 
12 kilometers in length). 

Although the skin is a poor condyp. 
tor of the heat, it readily transmji. 
light. “The very best treatment fy; 
any kind of burn [X-ray burns, hp 
and chemical burns] is properly g 
ministered actinotherapy.” It is tho 
accuracy of dose in actinotherapy 
which makes for the superiority 0 
artificial sunlight over Nature’s hes; 


efforts. 


ai 
(- 


Apparatus 


As a preliminary, it is as well to 
observe that the apparatus from which 
is produced ultraviolet light for thera- 
peutic purposes consists fundamentally 
of an are. This are 1s formed by the 
electric current passing between two 
terminals, the result of which is to 
produce a very intense illumination. 
The are may be either of carbon, tungs- 
ten, or iron, or of a mixture of these 
and certain other elements. The are 
may also be formed in a mercury vapol 
surrounded by a quartz tube. 

The types of equipment in merewy 
are lamps are commonly classified as 
air-cooled and water-cooled. The 
former pattern is generally adopted 
for systemic irradiation, and the latter 


i 


is reserved for focal or cavity WOrs. 


Therapeutics of Ultraviolet Kays 


Ultraviolet rays assist the dev 
The most valu 


ment of antibodies. 
able result of these rays is the hyp: 
emia produced by a properly regula ed 
dose. Manifesting itself six to eigh' 
hours after exposure to the light 














. rent period), the hyperemia will re- 
— EB ain for a period varying from three 
: avs to two weeks. 
; Patients who do not pigment well 
not benefit so markedly under the 
_ EB .atment. Possibly the power of pig- 
entation or tanning is an index of 
iy powers of resistance. 


{ 
{)} 
4 


The administration of ultraviolet 
vs causes the calcium, phosphorus, 
on. and iodine eontent of the blood 

become higher. It increases the 
of blood platelets and cor- 

The blood temperature be- 

mes higher; pain and irritation are 
liminished. 
‘he diseased part is more effective than 
Hill predicts that, 
vo or three years’ time, artificial 


A general exposure of 


4 local exposure. 


a 


ron Laced 
sung 


will become general as a 
winter pick-me-up. 

The following classes of cases require 
a large dose: congested skin areas; 
persons with dark complexions; and 
persons Who tan on exposure to the 
which do not tolerate 


sun. Cases 


large doses are: normal skin areas; 
‘air people; those with blond or reddish 
uair; and those who ordinarily blister 
easily. The dose for children is about 
half that for male adults; and for 


“ 
1? Tort 


inf: ints, half that for children. 


rp j re 


Women 
a 25 per cent. smaller dose 
‘an taales. The operator must take 


are that he himself. is 


protected. 

niunctivitis may be caused by a 
‘onds’ direct exposure. 

' ¢iving treatment in small orifices 

The 


light varying inversely as the 


‘quartz rods are employed. 


© of the distance does not apply 
‘ansmission by quartz. 
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Technic 


1. Mercury Vapor Lamps in Quartz. 

a. Air-cooled (longer wave length 
—near ultraviolet intensity). More 
penetrative; less germicidal. Used for 
systemic and general treatments. 

b. Water-cooled = (shorter 
length—far ultraviolet 
More germicidal; penetrative. 
Used for small areas and local appli- 
cations, 

2. Carbon Are. 

In Great Britain the carbon are is 
more generally preferred, even to sun- 
light itself, for general body treat- 
ments since the risk of 
is less. Containing as it does a higher 
proportion of infra-red rays, it pre- 
vents the patient from approaching, or 
at any rate from remaining, too near 
to the lamp. 

3. Tungsten Are. 

This is specially useful in the treat- 
ment of alopecia areata, premature 
baldness, and sluggish wounds. 


wave 
intensity). 


less 


overradiation 


Ultraviolet Rays in Skin Diseases 


At first Finsen used the sun as a 
source of light, but he soon found that, 
if there were to be any continuity in 
the treatment, it would be necessary 
to use artificial light. He chose as 
source of this the carbon arc, which, 
in its properties and composition, 
comes nearest to the light of the sun, 
since it has an almost continuous spec- 
trum. Later, Finsen used the carbon 
are light in preference to the sun itself, 
because he found that it 
more ultraviolet rays than did sun- 
light, from which so many of the ultra- 
violet rays are absorbed by the atmos- 
phere. 


contained 
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Acne.—Acne vulgaris and acne rosa- 
cea yield to ultraviolet rays. Acne- 
keloid often requires X-ray treatment. 
Alopecia areata yields readily to ultra- 
violet Boils, ete., should be 
treated locally with the bactericidal 
short rays of the water-cooled lamp, 
and the lowered tone of the general 
system should be raised by the general 
irradiation of the whole body. 

Dermatitis Venenata.—This should 
be treated with the air-cooled quartz 
lamp at a distance of 8 inches. 

Liczema.—The dry, scaly forms 
should be treated by the water-cooled 
lamp in contact with the skin, pro- 
ducing a third-degree erythema; for 
the acute weeping types more sedative 
rays from the air-cooled lamp, or the 
carbon arc, should be used at a long 
distance, 


rays. 


Hlerpes.—Much assistance can be 
given to the patient in all forms of 
herpes, and relief can be afforded, not 
only from the severity of the eruption, 
but from the accompanying neuralgic 
pains. 

Impetigo.—Before applying’ the 
ultraviolet light, every trace of crust 
and every overhanging blister margin 
must be removed. 

Lichen Planus.—The 


lamp is used, 


air-cooled 


Telangiectasia.—This has been suc- 
cessfully treated by Professor Hazen. 

Lupus.—lt is the dry type in which 
there are the characteristic yellowish 
nodules, which is amenable to ultra- 
violet rays. When the nude body and 
limbs are exposed to ultraviolet radia- 
tion in addition to the local applica- 
tion, the percentage of cures is con- 
siderably higher. 

Nevus.—This has been treated with 
success without scarring. 


Onychia,—Several diseases of ;), 
nails have yielded to ultraviolet raqjs. 
tion. 

Pernio.—Good results have } 
obtained. 

Pityriasis—Scalp: The more corp. 
mon form is generally due to bacteria) 
infection (the bottle bacillus being th, 
offending agent, I believe). This x 
the condition which yields readily ¢, 
ultraviolet radiation. Ultraviolet pa. 
diation of pityriasis rubra is almost 
specific. 

Psoriasis.—All traces of ointments. 
layers of powder, scales, etc., must be 
removed. 

Pruritus.—The hairs should be ey 
short, as each hair casts a shadow 
which obstructs the light. 
should be thoroughly cleansed wit) 
soap and water and carefully dried. 
Any crusts should be removed. 

Tinea Versicolor.—This responds to 
ultraviolet radiation. 

Urticaria.—Ultraviolet rays relieve 
itching. 

Ulcers—Ulecers 
quickly to ultraviolet radiation than ' 
any other method. 

X-Ray Dermatitis.—The treatmen' 
of this serious condition by ultrayiole’ 
radiation is given by Major Sampsot, 
who has had much experience ani 
speaks with enthusiasm of it. 


eeY 





The parts 


respond — more 





a er ~y . ; Ihara whit 
Artificial Sunlight and its Therapeu! 


Uses 


Besides the diseases already met 


. ° 1 " 
tioned the following are cured 0° ! 
lieved by sunlight. 


Anemia. 
Rickets. 
Debility. 
Weariness. 
Irritability. 
Loss of appetite. 


re. 











Premature senility—possibly by stimu- 
vtion of the endocrine glands. 

(femorrhoids. 

Qbesitv—by burning up the fat. 


] Emaciation—by increased oxidation. 
increased pathologie blood pressure. 
Nephritis. 
Prostatitis. 
(;vnecologie disorders. 
\sthma. 
Tubereulosis. 
) : Rheumatism. 
Neuralgia. 


Neurasthenia and other nervous dis- 


rders. 

Diseases of the special organs—e.g., eye, 
ear, nose, throat. 

Pyorrhea. 

Syphilis—in combination with specific 


treatment. 


The importance of using X-rays as a 
complement to actinotherapy is very 
pronounced, and is worthy of further 
examination and study.—D. A. Coles. 


) UtyRA-VIOLET Rays IN THE TREATMENT 
isp Core oF Disease. By Percy Hall. 
London: Wm, Heinemann, 1924. 


The ultraviolet rays penetrate to, 
are absorbed by, and act on the cells 
of the epidermis; the visible rays pene- 
trate to, are absorbed by, and warm 
‘he cutaneous blood vessels. The 
dark heat rays are absorbed and warm 
ihe skin. The visible rays pass 
through and do not affect the epider- 
ils, but are absorbed by the red color 
of the blood and, locally warming that 
ip to a relatively high temperature, 
excile erythema and accelerate reac- 
‘ions in the living substances, what- 
‘ver they may be. The curative value 
»! sunlight is due to the luminous and 
‘raviolet rays, and not to the heat 
‘ays. Ultraviolet rays act more 
‘(wckly when the irradiated object is 
‘arm than when it is cold. 
‘iberculosis among our herds of 
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milch cows might be considerably les- 
sened, if not completely stamped out, 
by remembering their need of sunlight 
and keeping them in sheds to which 
the sunlight can gain sufficient entry. 

The smoke evil of our towns and 
cities must be dealt with before tu- 
berculosis can be stamped out. The 
therapeutic effect of the infra-red rays 
of the sun is that of radiant heat, and 
is independent of the temperature of 
the air we breathe. 

Rickets is a disease caused by lack 
of vitamins in the diet, as well as by 
lack of sunlight. Newly born rats 
have been fed on a diet of known low 
vitamin content and irradiated by 
ultraviolet light from an _ artificial 
source for a few minutes daily, and 
have attained their normal rate of 
growth, with freedom from all signs of 
rickets, while controls fed on the same 
diet but not irradiated have developed 
rickets. 

These rays are also markedly bac- 
tericidal. The infra-red rays of the 
sun are also bactericidal. Preponder- 
ance of heat rays is harmful. In the 
arc light the luminous rays predomi- 
nate, together with a good proportion of 
the rays at the violet end of the spec- 


‘trum and a fair amount of ultraviolet 


rays. In the Turkish bath, the air 
itself is heated. In the electric ight 
bath the patient is warmed independ- 
ently of the air by radiation. 

In all likelihood, the reductive or 
dissociative effect of ultraviolet radia- 
tions is produced by their causing the 
electrons to part with their negative 
charge. The erythema is due to the 
dilatation of the capillaries. The pig- 


mentation (sunburn) is due to the 
stimulation of the melanin-containing 
Sonne holds that the red cor- 


cells. 
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puscles of the blood absorb the visible 
light rays and convert them into heat, 
thereby increasing the immunizing 
power of the blood. 

The best and most effective source 
of ultraviolet radiation is the open 
tungsten are lamp. Ultraviolet radia- 
tion will frequently prove of equal or 
ereater value than X-rays; a combina- 
tion of the two is often better still. 
l‘urther, a preliminary — ultraviolet 
radiation will enable a much smaller 
dose of X-rays to produce a given 
effect than would be the case without 
it. Frequently repeated small doses 
should be aimed at in acute conditions, 
and large doses at longer intervals in 
chronic and stubborn cases. 


Most of the numerous cases of joy. 
ous debility—so common in our larg: 
cities, especially after a long, dul] wip. 
ter with a maximum of sunless days 
eould be restored to health after 4 
very few exposures to ultraviolet ray. 
Neurasthenia may be cured by ultys. 
violet rays either alone or in combiny- 
tion with diathermy. 

A brief exposure of the body to ¢!y 
tungsten are light will frequently abow 
a common cold in its early stages 
especially if the “fumes” of the burp. 
ing tungsten are inhaled also for a few 
minutes. An acute attack of larynyi- 
tis can be cut short in a few days by 
radiating the larynx externally, 
D. A. Coles. 
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